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PaGouas nporpaMma coctasiena Ha ocHose PI'OC BO no crieunamphocts 21.05.04 Top-
HOE ZeNo, YTBepxaeHHoro npuxasoM MOuH P® o1 17.10.2016 . Ne 1298,

ot
#

PaGouas mporpamMma paccMOTpeHa H oxo0peHa Ha 3aceJaHHH KadeApel MeQNIOTHH, Mapk-
wefiigpekoro  mena W o0OTAmeHHs NONE3HBIX HCKomaeMeiX «20» smBaps 2017 1,
npoTokon Ne 7.

/ M.A. Tpummun/

PaGouas mporpamma omofpeHa MeTonHuecKOH KOMHCCHEH HHCTHTYTA TOPHOTO Zena W
Tpancnopta «31» ausapa 2017 r., mpotoxoa Ne 7.
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1 Lenn ocBOCHUS AUCIMUILINHBI

Henstmu ocBoeHUs AUCHUIIIHHBL «O0oraiieHue noje3HblX UCKOaeMbIX» SBIISIOTCS SIB-
JISIOTCS Pa3BUTHUE Y CTYAECHTOB JIMYHOCTHBIX KayecTB, a Takke (popmMupoBaHue npodeccuo-
HaJIbHBIX KOMIIETEHIMI B cooTBeTcTBUM ¢ TpedoBanusMu OI'OC BO no cneumanbHOCTU
21.05.04 T'oproe neno.

2 MecTO AMCUUILIMHBI B CTPYKTYpEC 06pa30BaTeJ1bHOI7I nporpaMmmabl NOATOTOBKH
crneumaJamucra

Hucuumiuna «O0oraiieHue MNoJie3HbIX UCKOMAEeMbIX» BXOJAUT B 0a30BYyIO 4acTh 0Opa-
30BaTEJIBHON MPOTPAMMBI.

Jliig u3ydeHus: TUCIUILUIMHBI He0OX0IUMBI 3HaHUs (YMEHUs, BIIaJIeHUs), CPOPMUPOBAH-
HbIE€ B pe3yJbTaTe U3YUEHUS CIEAYIOIUX KYpCOB:

«Dusukay, «Maremarukay, «Xumusy», «Mapopmatukay, «I'eonorusy.

3HaHus (yMEHUs, BIAJCHUS), OJYYCHHbIE MPU U3YYEHUU AAHHOW AMCLUMILUIMHBI OyayT
HE0OXO0IMMBI Ui pa3pabOTKH, COBEPIIEHCTBOBAHUS TEXHOJIOTUMN MOATOTOBKU U 00OralieHus
MIOJIE3HBIX MCKOMAEMbIX; CO3/IaHUS MaJIOOTXOJHBIX U O€30TXOIHBIX TEXHOJOTUH, KOMILIEKC-
HOT'O MCIOJIb30BaHUSI MUHEPAJILHOTO ChIPBS, JJIs aHAIU3UPOBAHUS YCTOMYMBOCTH TEXHOJIOTH-
YeCcKOro Mpoliecca U KayecTBa BbIITYCKaeMOW MPOIYKLIUH.

3 Komnerenuuu o0y4yarouerocsi, popmupyemeie B pe3yJibTaTe 0CBOCHUSA
AUCHMILIMHBI U INIAHUPYeEMbIe pe3yJibTAThl 00y4eHus!

B pesynpraTe ocBOeHHS IUCHUIUIMHBI «OOoraiieHue IMOJE3HbIX HMCKOMAEMbIX» 00Yy-
YAOIIUICS TOJDKEH 00JIafaTh CICAYIOIUMU KOMITETCHIIHSMU:

CrpyKTypHBIit
JIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS

KOMIICTCHIIUHN

OIIK-9 Bi1ageHneM MeTOJAMHU aHAJIHM3A, 3SHAHUEM 3aKOHOMEpPHOCTel NoBeAeHUS U
ylIpaBJieHHs CBOMCTBAMM I'OPHBIX MIOPOJ M COCTOSIHMEM MacCHBa B Ipoueccax 100614 U
nepepadoTKH TBep/AbIX MOJIE3HBIX HCKONIAEMbIX, a4 TAKKe IIPH CTPOUTEIbCTBE H IKC-
IJIyaTalMH M0/3€MHBIX COOPYKeHH I

3HaThb METO/Ibl aHaJu3a, 3aKOHOMEPHOCTH IOBEACHUS U YIPABIECHUS CBONCTBAMU
TOPHBIX IIOPOJI U COCTOSIHUEM MaccuBa B Ipoleccax J00bIYU U nepepaboTKu
TBEPbIX MOJIE3HBIX HCKOAEMBbIX.

YMeTh BBIOMpAaTh METOJIbl aHalN3a, 3aKOHOMEPHOCTH IOBEICHUS W YIPaBJICHUS
CBOWCTBAMH TOPHBIX MOPOJ U COCTOSTHUEM MAacCHBa B Iporeccax JOObIYH U
nepepabOTKH TBEPABIX MOJIE3HBIX UCKOTIAEMBIX.

Bnaners CHOCOOHOCTBIO BBIOMPATh METOJbl aHAIM3a, 3aKOHOMEPHOCTH NOBEAEHUS U
YIPABJIEHUS CBOMCTBAMHU I'OPHBIX IOPOJ U COCTOSIHUEM MAcCHBa B IIPOLEC-
cax J00bIYM U niepepabOTKU TBEPJIbIX MOJIE3HBIX HCKOMIAEMBbIX.

ITK-4 roToBHOCTBIO OCYHIECTBJATHb TEXHUYECCKOEC PYKOBO/JACTBO 'OPHBIMHU M B3PbIBHBIMH
paﬁoTaMu npu 3KCHJ1yaTaIII/IOHHOI7I Pa3BEIKeE, )1061)1‘{6 TBEPALIX MMOJE3HbIX HCKOITAEMDbIX,
CTPOMTEIBCTBE M IKCIIYaTallUHU IOA3€MHBIX Oﬁ'beKTOB, HEIMOCPEACTBCHHO YNPaABJATH
npoueccaM Ha NPOU3BOJACTBEHHBIX 00LEKTOB

3HaTh OCHOBHBIE TIOHSTHSI METOJIOB, CHOCOOOB M CPEJICTB MOJYyYEHUS CHIPhS U KOH-
LIEHTPATOB MPH MEePepabOTKHU MOJIE3HBIX MCKOMAEMBbIX

Ymeth BBIOMPATh TEXHOJIOIMIO IIPOU3BOJICTBA pabOT 10 00OTALIEHHUIO MOJIE3HBIX UC-
KOITaeMbIX, IPUMEHSATH CIIOCOOBI U CPEJICTBA JIJIS TIOJTyYSHHUS! KOHMIIMOHHBIX
KOHIICHTPATOB

Bnanets CIIOCOOHOCTBIO BHIOMPATh M PACCUYUTHIBATH OCHOBHBIE TEXHOJOTUYECKUE TIa-




CrpyKTypHBIi
JIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS

KOMIICTCHIIUHN

pameTpbl 3PPEKTUBHOTO U FKOJIOTHYECKH 0€30MacHOro MPOU3BOACTBA paboT
o nepepaboTKe U 0OOTAlEHUI0 MUHEPAJIbHOIO ChIpbS HAa OCHOBE 3HAHUI
MPUHIUIOB (DJIOTALMOHHOTO MPOEKTUPOBAHMS TEXHOJIOTMYECKHX CXeM 000-
raTUTEIIFHOTO TPOU3BOJACTBA W BHIOOpPAa OCHOBHOTO W BCIIOMOTATEIBHOTO
000raTUTENHHOr0 000PYI0OBAHUS

ITK-5 roroBHOCTBH 10 1eMOHCTPHUPOBATHh HABBIKH Pa3padoTKH IVIAHOB MepONPUATHI 110
CHHMKEHUI0 TEXHOT€HHOM HArPy3KH MPOM3BOJCTBA HA OKPY:KAIOUIYIO Cpely IPH IKC-
IUIyaTallMOHHOI pa3BeKe, 100bIYe U nepepadoTKe TBePAbIX MOJE3HbIX HCKOMAeMbIX, a
TaK:Ke MPHU CTPOUTEJIHCTBE M IKCILIYaTAlluH

3HaTh HAaYYHBIC MCTOAbI U MCPOIIPHUATHUSA 110 CHUKCHUTIO TEXHOTCHHOU Harpys3kKu Ha
OKPY)KAIOIIYIO CPE/Iy TP IKCILTyaTallMOHHOM pa3Beike, 00bIYe U mepepa-
0oTKE TBEPABIX ITOJIC3HBIX HCKOITACMbIX

YmeTh MIPUMEHSTHh HAYYHBIC METOIbI U MEPOTIPHUATHUS IO CHIDKCHHUIO TEXHOTEHHOM
Harpy3Ku Ha OKPYKarolllylo Cpely IpH 3KCILTyaTallMOHHOM pa3Benke, J00bI-
4e ¥ epepaboTKe TBEPABIX MOJE3HBIX HCKOTIAEMbIX

BJ'Ia)ICTB HaBbIKaMH IMIPUMCHCHUS HAYUYHBIX METOJI0B U MCpOHpI/IflTI/II\/’I 110 CHUKCHUIO
TEXHOTCHHOW HArpy3KH Ha OKPYKAIOIIYIO CPey IIPH IKCILTYaTallMOHHOM
pasBezke, 1oObI4Ye U nepepaboTKe TBEPABIX MOJE3HBIX HCKOMAEMbIX

IIK-12 roTOBHOCTBIO OIMEPATUBHO YCTPAHATH HAPDYUICHUSA IIPOU3BOACTBCHHLIX ITPOLIEC-
COB, BECTH HepBI/I‘IHbIﬁ Y4€T BBINNOJHAECMbIX paﬁoT, AHAJIU3UPOBATDH OIIEPATHUBHBIC M
TEKYIIHUE MMOKa3aTe/Iu IPOU3BO/ICTBA, 000CHOBBLIBAThH NMPEAJIOKCHUA 10 COBEPIICHCTBO-
BaHHUIO OpraHusanuu Npou3BoaCTBa

3HaTh OCHOBHbBIE TEHJICHIIUH Pa3BUTHS IPOU3BOJICTBEHHBIX MPOLECCOB, NOKA3aTEIH
IIPOU3BOJICTBA

Ymetb MPUMEHATh U3y4EHHbIE TEHJCHIIMM Pa3BUTHUS MPOU3BOJICTBEHHBIX IpoOLEC-
COB, I0Ka3aTeJu MPOU3BOICTBA B MPO(EeCcCHOHAIbHON 1EeATENbHOCTH

Bnanets TEHJCHIUSIMU Pa3BUTHUS POU3BOICTBEHHBIX MPOIIECCOB, MOKA3ATEIN MIPOU3-
BOJICTBA B NPO(eCCUOHATBHOMN AEITEIbHOCTU

IIK-19 roToBHOCTHIO K pa3padoTKe MPOEKTHbIX HHHOBAIIMOHHBIX PelIeHUI M0 IKCILIya-
TAallMOHHOM pa3BejiKe, 100bIYe, epepadoTKe TBEPABIX MOJE3HbIX HCKONAEMbIX, CTPOU-
TeJbCTBY M IKCIIYaTALMU NOA3€eMHBIX 00bEKTOB

3HaThb OCHOBHBIC TCHACHI NN Pa3BUTUA HHHOBAIIMOHHBIX peHICHI/II\/’I 110 Hepepa60T1<e
TBEPABIX ITOJIC3HBIX UCKOIIACMbBIX

Ymeth MPUMEHSTh U3yUEHHbIE TEH/ICHIIUN PA3BUTUSI MHHOBALMOHHBIX PELIEHUH 10
nepepaboTKe TBEPABIX MMOJIE3HBIX HCKOMAEMBbIX

Bnanets TEHJCHIMSIMU Pa3BUTHUs HHHOBAIIMOHHBIX PELIEHUH 1o nepepaboTKe TBEp-
JIbIX TTOJIE3HBIX MCKOTIAEMBbIX

Bnanets IpoLeccaMy POU3BOCTBA MPH NepepadoTKe MUHEPAIBHOTO U TEXHOTE€HHO-
'O ChIpbsl HA OCHOBE COBPEMEHHOM METOI0JIOTUH MTPOEKTUPOBAHHUS

Bnanets MPUHIMIIAMUA U METOJIaMU CO3/IaHUSI COBPEMEHHBIX HH()POPMAIIMOHHBIX TEX-

HOJIOTHH B HpaKTH‘{CCKOﬁ JACATCIBHOCTH 000TaTUTEIILHBIX ITPONU3BOJICTB




4 CTpyKTYypa U coiepKaHue T CUUIITUHBI

OO0mast TpyI0eMKOCTh UCIHUTIINHBI COCTaBIsAET 6 euHuIl 216 yacos:

KOHTaKTHas padota — 29,9 akan. 4yacos:
aynutopHas paboTta —26 akaj. 4acos;
BHeayAUTOpHAas paboTta — 3,9 akaj. 4acos;

camocTosTeNnbHas padota —173,5 akaz. yaca;

MOJrOTOBKA K 3a4eTy — 3,9 akaj. 4yacos;

MOATOTOBKA K dK3aMeHy — 8,7 akaJl. 4acos.
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1. Beenenue | 0,5 2 12,4 arrecrauuu | OIIK-9
1.1. CopneprkaHue TUCHUILIMHBL, €€ 3a/1a4i. 3HaUE€HUE U poJjIb oboraiie- I1IK-4
HUS TIPU UCTIOJIH30BAHUU PA3JIMYHBIX MOJE3HBIX MCKOMAEMbIX W3yueHre 0CHOB- [K-5
1.2. Knaccugukarus mporeccoB /i 000TraieH st MoJIE3HbIX HCKOIac- HOW U JIOTIOJTHU- IK-12
MBIX TEJILHOM JIUTEepa- I1K-19
KontponsHas
1.3. Oneparuu, uKIbl, ctagui. OneHka 3(h(heKTHBHOCTH MPOLIECCOB TYpHI 110 AUCLIMII- pabora
o0orameHnsi 1 KOMIICKCHOCTH UCTIOIB30BAHUS ChHIPhS JIMHE, KOHCIIEKTa
1.4. ITpoaykThl 1 MOKa3aTeau odoraimieHus. MarepuaibHbIN OanaHc Mo JICKIUH.
TBEPAOMY, METAJTy, BOJIC B TEXHOJIOTHYECKHX CXEMax 00OTaIleHHsI Py
1.5. IloHATHE O KOJMYECTBEHHBIX XapaKTEPUCTHKAX BEIIECTBEHHOI'O CO-
CTaBa MUHEPAIBHOTO CBHIPHS U MPOJYKTOB 000TaIICHHS
Hroro no pazneny 0,5 2 12,4
2. I'panynomMeTpHUeCKHil COCTaB Ir| 0,5 N3ydenue oCHOB- Kontponbuas |OITK-9
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2.1. I'panynoMeTpUYEeCKU COCTaB PyJ U MPOJYKTOB OOOramieHus, Me- /11 19 |HO¥ M AOMOJIHHU- aTpaGouagin | [1K-4
TOJIBI €r0 ONPEIEICHUS TEJILHOM JIUTEepa- IIK-5
2.2. CuroBsii ananms. lllkana kmaccuukanum, MOIyIb IIKAIBl Kilac- /11 TYpBHI 110 AUCIUII- IK-12
cupUKaIuu JIMHE, KOHCIIEKTa IK-19
2.3. O6paboTKa pe3ylbTaTOB I'PAHYIOMETPUUYECKOTO aHAIN3a U T10- JIEKIIH.
CTPOCHHUE XapaKTEPUCTHK KPYITHOCTH
Hroro no pazneny , 22U 19
3. TloarotoBUTEIBHBIE MPOIECCHI 3 4 60 OIIK-9
3.1. I'poxouenne. Haznauenue nporuecca 1 20 |HU3yuenue ocHoB- | 3amuTa abopa- |I1K-4
HOM U JIOTIOJIHU- TopHoit paboter |I1K-5
3.2. D¢ dhexTuBHOCTD TPOXOUYECHHUS, KIIACCH(PHUKAINSA U KOHCTPYKIIHH T'PO- TeabHOMN muTepa- | KOHTpombHAas MK-12
XOTOB TYpBI IO JUCIUI- |paboTa [IK-19
JIMHE, KOHCIIEKTa
JICKIUH.
3.3. lpo6nenne. Haznauenue npoOieHus, CTernenb IpoOaeHus 2 20  |H3ydeHue OCHOB-
HOW U TONIOJIHU-
3.4. Knaccudukanus 1 KOHCTPYKIIUU JTPOOUIIOK JJIsi KPYITHOTO, CpeIHe- TeNbHOI ITepa-
r0 U MEJIKOTO JIpOOJIeHUs TYpBI TIO JIUCIIHII-
3.5. KpymHOCTS, 10 KOTOpPOi HEOOXOAMMO APOOUTH CHIPhE Tepe]] 000- JIMHE, KOHCIIEKTA
ramieHueM. Cxemsbl 1poOaeHus TIEKITHIA.
3.6. U3menbuenue. 3akOHOMEPHOCTH TIpoIlecca U3MENbYCHUS 1 20
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3.7. Knaccudukanus pazMoiabHOro obopynoBaHus. Cxembl H3Mesbye- aTTeCcTaluu
HUSA N3yuenue ocHOB-
3.8. T'mapaBnndeckass kiaccuUKalus U €€ poJib B TEXHOJIOTUYECKUX HO¥U U JIOTIOJTHH-
cxemax ¢pabpuk. 3aKOHOMEPHOCTH CBOOOHOTO U CTECHEHHOTO IaJICHHS TENILHOM JIMTEPa-
yacTu1l. OCHOBHBIE MPUHIIUIIBI KIACCH(PHUKAIIMH TYpBI IO TUCIIUTI-
3.9. KoHCTpyKIIMM MEXaHWYECKUX KIacCH(PUKATOPOB, 00JaCTh UX IMPH- JIMHE, KOHCIIEKTa
MEHEHUS JICKIIU.
3.10. KoHCTpyKIIUM U IPUHIIUTT JEHCTBUS TUIPOLUKIOHOB
HTtoro no pazneny 3 4 60
HToro mo gucuunanHe I, 4 821 91,4 3auer
4. OCHOBHBIE MTPOIIECCHI IvV| 6 4 4/2 50 OIIK-9
)4 [1K-4
4.1. I'paBuTanimoHHoe oOoralieHue NoJIe3HbIX HCKONIaeMbIX. Teopernde- 1 1 |2/IK1| 10 |H3yuenme ocHoB- | 3amwura nadopa- |IIK-5
ckue 0CHOBBI. CKOPOCTh MajieHusl, KOd((UIIMEHT paBHONATaeMOCTH HOM U JIOTIOJTHH- topHo# paboter |IIK-12
4.2. Tlpouecchl TpaBUTALMOHHOTO OOOTAIEHUS: MPOMBIBKA, OTCAJKa, TENBLHOM JIUTEpa- KonutponsHas |I1K-19
KOHIICHTpalusl Ha CTOJax, 00OTalleHHe Ha IIITI03aX M kKenobax, BUHTO- TYpBI IO TUCIIUTI- pabota
BBIX Ceraparopax, o0orameHne B TSHKEJIBIX CYCIIeH3UIX JIMHE, KOHCTIEKTa
4.3. CymHocTh IpOLECCOB, KOHCTPYKTUBHBIE M TEXHOJIOTMUECKUE Mapa- JEKLUH.
METpHI aNnapaToB U MAIIMH, PAKTUKA UX TPUMEHEHUS
4.4. MarnutHoe oOorameHue. Teopernueckue OCHOBbI. MarHUTHbIE 1 1 |2/14| 10 |H3yueHune OCHOB-
CBOMCTBAa MUHEPAJIOB, MArHUTHBIE TIOJISI CENIApaTOPOB HOM U JIOTIOJTHHU-
4.5. O6opynoBaHue st MarHUTHOTO OOOTAIEHHUS: CeTIapaTop s TEIBHOM JIUTEepa-
CHJIBHO W cTaDOMarHUTHBIX PYyJ; CyXHe M MOKPBIE MarHUTHBIE Cerapa- TYpBI IO TUCIIUTI-
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TOPBI JINHE, KOHCIIEKTa arTeCTanuu
4.6. Dnexrpuyeckoe oboramenne. Pu3nueckue OCHOBBI IpoIecca, MOI- 1 10  |nexuuil.
rOTOBKA MaTepHaja K 3JIeKTPUUECKON cenapaluu
4.7. Knaccudukanust 3JeKTpUYECKUX CENapaTOpoB, UX KOHCTPYKTHBHbBIE
U TEXHOJIOTMUYECKHE MapaMeTphI
4.8. CnenuasibHbIE METOIbI IOATOTOBKU M 00OTallleHus pya 10
4.9. Pynopasbopka: oboraiieHue o TpeHuto, hopme, BeTy, Grotorpa-
BUTAIHST; 00XKHT py[; H30uparTenbHoe IpodiIeHne, H3MeNbYeHNE, XUMHU-
4yecKoe oboraiieHue
4.10. ®noranuonnoe oboramieHue. TeopeTnueckue ocHOBBL. Kunetnka 2 1 10
N3yuenue ocHOB-
dnoranuu Z
HOM U JIOTIOJTHHU-
4.11. ®noTanMOHHBIC PEareHThl, UX KJIACCU(PUKAIUs, Ha3HAYCHUE U Me- N
8 TEJIbHOW JHUTEpa-
XaHU3M JeWCTBUS KonTtposnpsHas
4.12. ®noTalMOHHBIE MAIIMH d TYPBLTIO AMEHHI™ 50 7a
.12. ®noTan BI, MX KJIACCU(HUKAIINS, KOHCTPYKITUS JMHE, KOHCTIEKTa
JICKIIH.
4.13. [IpakTika NIpUMEHEHUSI MAIIMH Pa3JIMYHbIX TUIIOB (MEXaHUYECKUE,
THEBMOMEXaHUYeCKUE, KOJIOHHBIE U JIp.). CXeMbI U PeXUMBI (PIOTAIINH
Hroro no pasaeny Iv| 4 2 4/2 50
"
5. O6e3BOXHMBaHNE M ONPOOOBAHUE IV 1 15 |M3yueHue OCHOB- Kontponsnas |OIIK-9
5.1. OGe3BoxkuBanue. Ha3HaueHwe omepanmii 00€3BOKMBAHUS M HX HOU U JIOTIOJIHU- pabota I1K-4
KITaCCU(UKAIUS TEIBHOM JIUTEepa- [K-5
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5.3. Onpo6GoBaHHe U KOHTPOJIb HAa 000TaTUTENBHBIX (habpukax. Tursl u TYpBHI 110 AUCLUII- arrecranuu  (TIK-12
Ha3Ha4YeHHE Mpoo JIMHE, KOHCIIEKTa IK-19
JICKIUH.
Hroro no pasaeny 1 15
6. O6mume cBeaeHHs 00 000TaTUTENFHO-TEXHOJIOTHYECKOH CHCcTeMe Iv| 1 17,1 OIIK-9
N3yuenue ocHOB- 11K-4
6.1. TexHONOrMYECKNE CXEMBI: KAUE€CTBEHHBIE, BOJHO-IIIJIAMOBBIE U CXe- Z K-5
HOH U JIOTIOJIHU-
MBI IIeTIH armnapaToB N -
LCIIH anTiapato TEJIbHOW JHUTEpa- TK-12
6.2. YmpaBieHue KauyeCTBOM IOJIE3HBIX MCKOMAEMbIX MPH UX J0ObIYE, TYPBI 10 JIHCIUTI- KontponbHast |17K-19
ycpeHEeHNe MUHEPAJIBHOTO CHIPhsl B TOPHOM I1eXe U Ha 000TaTHTENbHOM JHHE. KOHCHEKTa pabora
9
(babprxe JIEKIUH.
6.3. TexHosorust oboraieHus: pyj YepHbIX, LBETHBIX U PEIKUX METal-
n0B. TpeboBaHMs K KaYeCTBY KOHIIEHTPATOB U CHIPBSI.
Hroro no pazneny 17,1
HToro no qucuumimHe IV| 6 4 4/2 | 82,1 IK3aMeH
n
UTOIo 10 1221 4/2 | 173,5 3auer, JKk3aMeH
n
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5 O0pa3oBaTe/bHbIC H HH(POPMALMOHHBIEC TEXHOJIOTHH

B mponiecce mpenomaBaHus AUCHUIUTHHBI ««O00TAIIEHUE TMOJE3HBIX HCKOTIAEMBIX»))
MIPUMEHSIOTCS Pa3JIMYHbIE BUbI 00Pa30BaTEIIbHBIX TEXHOIOTHA.

JlexumoHHBINA MaTepual 3aKkperusieTcs B Xo/ie JabopaTopHbIX padoT, HA KOTOPBIX BbI-
MOJIHAIOTCS TPYIIOBbIE WM UHAWBUYyalbHbIE 33aHUs 10 NpoiineHHoi teme. [Ipu nposene-
HUU J1a00pAaTOPHBIX 3aHATUH UCIIOIb3YETCS METO/I KOHTEKCTHOTO 00Y4YeHHUs, KOTOPbI  TO-
3BOJISIET YCBOUTH MaTepHall MyTeM BBISBICHUS CBSI3€H MEXIY KOHKPETHBIM 3HAHHEM U €ro
[IPUMEHEHHUEM.

[lepenaua HEOOXOAMMBIX TEOPETUUECKUX 3HAHUN U (OPMHUPOBAHHE OCHOBHBIX MHPEA-
CTaBJICHUN MO KypCY IPOUCXOUT C UCIIOJIb30BAHUEM MYJIbTUMEIUHHOTO 000y 10BaHUSI.

1. TpannuuoHHble 00pa3oBaTe/bHbIe TEXHOJOTHH OPUEHTUPYIOTCS HA OPraHU3alUIo
00pa30BaTeJIbHOTO Mpoliecca, IPEANO0JIaraollyo NPSIMY0 TPAaHCISIIUIO 3HAaHUN OT Ipernojaa-
BaTeisl K CTYyJAEHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UIUTFOCTPATUBHBIX METO-
0B oOyueHus). Y4yeOHasi EeATeTbHOCTh CTY/IEHTa HOCUT B TaKHUX YCJIOBHSX, KaK MPaBUIIO,
PENpPONYKTUBHBIN XapaKTep.

®opMbl YUeOHBIX 3aHATHI € MCI0JIb30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIA:

NudopmanronHas Jekuusi — nocie0BaTelbHOE U3JI0KEHUE MaTepuana B JUCHUILIN-
HapHOM JIOTHKE, OCYILIECTBISIEMOE IMPEUMYILECTBEHHO BepOAJIbHBIMU CPEACTBAMU (MOHOJIOT
[IpernojaBaTeis).

Cemmunap — Oecena mperoaBaTelis U CTYIACHTOB, OOCYK/IEHHE 3apaHee MOATrOTOBJICH-
HBIX COOOILEHUH 10 Ka)XJI0My BOIPOCY IUIaHA 3aHATUS C €IUHBIM Ul BCEX MEPEUYHEM PEKO-
MEHJIyeMO# 00s3aTEIbHOM U JJOTIOJHUTEILHOM JINTEPATYPHI.

[IpakTueckoe 3aHATHE, NOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HaBBIKOB IO
MPEI0KEHHOMY aJITOPUTMY.

2. TexHosorum npo6.,1eMHOTr0 00y4eHusl — OpraHu3ainusi o0pa3oBaTeILHOTO MpoIlecca,
KOTOpasi MperojaraeT MmoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/aHUE y4e€OHBIX MPOoOIeM-
HBIX CUTYallui JJIsl CTUMYJIMPOBAHUSl aKTUBHOM MO3HABATEIbHOM JESATEIbHOCTH CTYJIEHTOB.

®opMbl y4eOHBIX 3aHATHI C UCIOJbH30BAHMEM TEXHOJIOTMIi NMPo6JaeMHOro odyue-
HUSA:

[IpoOnemuast jekuMsi — U3JI0KEHUE MaTepuaia, MpeArojarampllee MOCTAaHOBKY Ipo-
OJIEMHBIX ¥ AMCKYCCHOHHBIX BOIPOCOB, OCBEIIEHUE PA3IIMYHBIX HAYYHBIX MOJXOJ0B, aBTOp-
CKHME€ KOMMEHTapHH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISIMU UHTEPIPETALMU U3Yy4aeMOro Ma-
Tepuana.

[IpakTnueckoe 3aHsATHE B (OopMe MpaKTUKymMa — OpraHusanus yueOHOH paOoThl, Ha-
MpaBJieHHAs Ha PEIIeHWe KOMIUIEKCHOW Y4eOHO-ITO3HABATENbHONW 3a7add, TpeOyromen ot
CTYJEHTa IPUMEHEHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HaBBIKOB.

[IpakTueckoe 3aHSITHE Ha OCHOBE Keilc-MeTo/a — 00y4eHHe B KOHTEKCTE MOJIeNupye-
MOl cUTyallMM, BOCIIPOU3BOIALICH peanbHble YCIOBHS HaydHOM, IPOM3BOJCTBEHHOM, 0OIIe-
CTBEHHOM jaearenbHOCcTU. OOydaroniyecs J0HKHBI IPOAHAIM3UPOBATh CUTYALINIO, pa300paTh-
csl B CyTU NpoOJeM, MpeUIoKUTh BO3MOXKHbBIE PELIeHUsI U BbIOpaTh Jiyuniee u3 HuX. Keicobl
0a3upyIOTCs Ha pealbHOM (PaKTUYECKOM MaTepHayie WM K€ TMPHUOIMKEHBI K pealbHOU CH-
TyaluH.

3. UrpoBble TeXHOJIOTHHM — OpraHu3alus 00pa30BaTEIbHOTO MPOLiecca, OCHOBAaHHAs Ha
PEKOHCTPYKIIMU MOJIEJIEH MMOBEACHUS B paMKax MPEIJI0KEHHBIX CLIEHAPHBIX YCIOBHM.

®opmMbl YUeOHBIX 3aHATHI € MCIO0JIb30BAHNEM MTPOBBIX TEXHOJIOTHIi:

VYueOHas urpa — popma BOCCO3/1aHUS IPEIMETHOIO U COLMAIILHOTO COJIEp:KaHus Oyay-
el npoecCUOHaIbHON NESATENIbHOCTH CIIELUAINCTa, MOACTUPOBAHUS TaKUX CHUCTEM OTHO-
LIEHUH, KOTOPBIE XapaKTEePHBbI IS TOM NEATEIBHOCTH KaK LIEJIOT0.

JlenoBasi urpa — MOJEIMPOBAHUE PA3INYHBIX CUTYallUH, CBA3aHHBIX C BBIPAOOTKOW U
MPUHATHEM COBMECTHBIX PEIEHUN, 00CYX/IEHHEM BOIPOCOB B PEXKHME «MO3TOBOIO HITYp-
May, PEKOHCTPYKIHEH (PYHKIIMOHATBHOTO B3aUMOJEHCTBUS B KOJIJIEKTUBE U T.I1.



PoneBas urpa — umuTanys WK PEKOHCTPYKLIUS MOJIEIEH POJIEBOro NOBEACHUS B MpeE-
JIO’)KEHHBIX CIIEHAPHBIX YCIOBUSIX.

4. TexHOJIOTUM NPOEKTHOr0 00y4eHHMsI — OpraHu3alus o0pa3oBaTeIbHOro Mpolecca B
COOTBETCTBUHU C AJITOPUTMOM IO3TAIHOTO pEIICHHs MPOOJIEMHON 3a/1a4i WM BBIIIOJHEHUS
yueOHoro 3aaanus. [IpoekT mpenanosiaraeT COBMECTHYIO Y4eOHO-TO3HABATEIbHYIO JESTEIb-
HOCTb IPYIIIbI CTY/IEHTOB, HAIPABJIEHHYIO Ha BEIPAOOTKY KOHLIEIILIUH, YCTAHOBJICHHUE LIEeH U
3aj1a4, (OPMYJIUPOBKY OKHJIAEMBIX PE3YyJIbTAaTOB, ONpPEAEICHHE MPUHIMIIOB U METOJUK pe-
IIEHHs TIOCTaBJIEHHBIX 33/1a4, MJIAHUPOBAHUE X0Ja paboThl, MOUCK JTOCTYIHBIX M ONTHUMAab-
HBIX PECYpPCOB, MOATANHYIO pealn3alHio JIaHa paboThl, IPE3EHTALMIO PE3YIbTAaTOB PabOTHL,
WX OCMBICIIEHUE U PEQIICKCHIO.

OcHoOBHbIE THIIBI IPOEKTOB:

HccnenoBaTenbCcKkuil MPOEKT — CTPYKTypa MpuOIMKeHa K popMaTy HaAy4HOI'O HCCea0-
BaHHUS (JI0Ka3aTeIbCTBO aKTyaJIbHOCTU TEMBbI, ONPECICHUE HAyYHO!H MPOoOIeMbl, IpeAMETa U
oObeKTa HcCiIeoBaHus, Liesied U 3a/Jad, METOJ0B, MCTOYHHMKOB, BBIIBHUYKEHHE THIIOTE3BI,
0000111eHIE Pe3yNIbTaTOB, BbIBO/Ibl, 0003HAYEHHE HOBBIX MPOOIIEM).

TBopueckuil MPOEKT, KaK MpaBUJIO, HE MMEET JETaJbHO MPOpabOTaHHON CTPYKTYpHI;
y4ueOHO-1I03HaBaTeIbHAs JAEATEIbHOCTh CTYJICHTOB OCYILECTBISETCS B pPaMKax pPamMOYHOTO
3aJlaHus, MOJUUHSAACDH JIOTUKE U UHTEPECaM yYaCTHUKOB MPOEKTA, KaHPy KOHEYHOTO PE3YIlb-
Tata (razera, GuiIbM, Mpa3aHUK, U3AAHUE, IKCKYPCHUS U T.I1.).

NudopmanioHHBIH TPOEKT — y4eOHO-TI03HABATENbHAs JA€ATEIbHOCTD C SIPKO BBIPAKEH-
HOM 3BpUCTUYECKON HANPABICHHOCTHIO (IIOUCK, OTOOP M CUCTeMaTu3alus UHPOpPMAaIUK O Ka-
KOM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOW HHpOpMaluell, ee aHalu3 U
000011eHre 1715 Tpe3eHTaluu 00siee LIMPOKOI ayAUTOPHH).

5. UHTepaKTHBHbIE TEXHOJOIHM — OpraHU3anus 00pa30BaTENIbHOIO Ipoliecca, KOTO-
pas mpearnosaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJIEHCTBHE BCEX YYACTHUKOB, JOCTUKEHHE
Ha ATOW OCHOBE JIMYHOCTHO 3HAUYKMMOTO JJIsi HUX 0Opa3oBareiabHOro pesynapraTta. Hapsgy co
CHEHaTM3UPOBAHHBIMU TEXHOJIOTUSMHU TAKOTO POJa MPUHIMI UHTEPAKTUBHOCTH MPOCIIEKHU-
BaeTcs B OOJIBIIMHCTBE COBPEMEHHBIX OOpa30BATEIbHBIX TEXHOJOTWH. MHTEpakTUBHOCTH
MOJIPa3yMeBaET CyOBEKT-CYObEKTHBIE OTHOIIICHUSI B X0/Ie 00pa30BaTEIHLHOTO Mpoliecca 1, KaK
clIeICTBUE, POPMUPOBAHUE CaMOpa3BUBaroIIelcs HH(POPMALMOHHO-PECYPCHOM Cpebl.

®opMbl y4eOHBIX 3aHAAITHI C MCIOJb30BAHUEM CIENHATU3NPOBAHHBIX MHTEPaK-
THUBHBIX T€XHOJIOTHii:

Jlexuus «oOpaTHOM CBS3U» — JEKUUA—IPOBOKAIMS (M3JI0)KEHUE MaTepuaia ¢ 3apaHee
3allJJaHUPOBAHHBIMM  olIKMOKamMu),  Jekuus-Oeceda,  JEKUUSA-AUCKYCCHUS,  JIEKUUSA-
MPECCKOH(EPEHITHS.

CeMuHap-UCKyCCHs — KOJIJIEKTUBHOE OOCYXKJIEHHWE KaKOro-jiu0o CHOPHOTO BOIIpOCa,
npoOsieMbl, BBISIBICHHUE MHEHMHM B rpymne (MEeXrpylnoBOW AMajor, AUCKYCCUS KakK CIIOp-
JTAAJIOT).

6. Un(dopManiuOHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIe TE€XHOJOTHHM — Opra-
HU3auus 00pa3oBaTENbHOIO IPOLEecca, OCHOBAHHAS HA IMPUMEHEHUHU CHEeLHaTu3UPOBAHHbIX
MPOrPaMMHBIX CpeJl U TEXHUYECKUX CPEJICTB pabOThl ¢ HHPOpMAIUEil.

@®opMmbl yueOHBIX 3aHATHI C UCHOJBb30BaHHEM HH(POPMALUOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanus — HU3JI0KEHUE COJIEP’KaHUSl CONPOBOXKAAETCA Ipe3eHTaluei
(neMoHcTpanue yueOHbIX MaTepUalioB, MPEACTaBICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMaAX,
B T.4. WIIOCTPATUBHBIX, PaQUUECKUX, ayIM0- U BUJEOMATEPHAIIOB).

6 YueOHO-MeTOAMYECKOE OOecTieueHHe CAMOCTOATEILHOM PadoThl 00y4arouXxcst

[To mucrummae «O0oTamenne moJe3HBIX HCKOMAeMbIX» MPelyCMOTpeHa ayAuTOpHAs
U BHEAyJUTOpHAs caMOCTOsITelIbHas paboTa 00ydaromuxcsl.

CamocrosTenbHas padoTa CTYICHTOB IOCTPOEHA TAKUM 00pa3oMm, 4To B IIporiecce padbo-
Thbl CTYACHTBI 3aKPCIUIAIOT 3HAHUA, IIOJTYYCHHBIC B ITPOLECCE TCOPETUICCKOIO O6y‘I€HI/I$I, TEM
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caMbIM (GOpPMUPYIOT TTPOdeCcCHOHATBHBIC YMEHUS U HaBBIKH.

B mpouiecce nzydeHus: TUCIUIUIMHBI OCYIIECTBISACTCS TEKYIIHN U MEPUOJUISCKUN KOH-
TPOJIb 3a pe3yJIbTaTaMu OCBOCHHS yueOHOro Kypca. Tekymuil KOHTpOoJIb OCYLIECTBISIETCS He-
MOCPEJCTBEHHO B MPOIIECCE YCBOCHMSI, 3aKpeIieHus, 0000IIEHUS U CUCTEMAaTU3alluK 3HAHUH,
YMEHUH, BJIaJICHUs] HABBIKAMH U TIO3BOJIET OMEPATHBHO IUATHOCTUPOBATH U KOPPEKTUPO-
BaTh, COBEPIIEHCTBOBATh 3HAHUSI, YMEHUS U BJIQJICHHE HaBBIKAMH CTYICHTOB, 0OecrieunBaeT
CTUMYJHUPOBAHUE U MOTHUBAIIMIO UX JEATEILHOCTH HAa KaXJIOM 3aHATHUU. TEeKyIHi KOHTPOJb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHus).

[lepuoandeckuii KOHTPOJIb II€dh KOTOPOTO OOOOIIEHWE W CHCTeMaTH3alus 3HAHHM,
npoBepka 3 (HEKTUBHOCTH YCBOCHHUSI CTYAEHTaMU OIPENIEIIEHHOTO, JIOTUYECKU 3aBEPLUIEHHOIO
coJiep’kaHus yueOHOTO MaTepualia OCYIIECTBIseTCsS B (OopMe 3aIlUThl Ja0OPaTOPHBIX, KOH-
TPOJIbHBIX paboT.

OneHouHbIe CpesicTBa i IPOBEACHUS TEKYIIEeH arTecTauuu

Tecmot Ona camonposepku:
Bapuanm Ne 1.

1. Uto Ha3bIBaeTCs1 000ramneHneM noje3HbIX HCKOMaeMbIx?

1. D10 mponecchl XUMUYECKOTO pa3IeeHUs] MUHEPAJIOB.

2. D10 mpolecchl MEXaHUYECKOTO pa3/ielieHUsl MUHEPAJIOB 0e3 U3MEHEHUsI XUMUYECKO-
IO COCTaBa ChIPbsL.

3. DTO OKHUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE MTPOLIECCHI 3@ CUET YACTUYHOIO MJIH MTOJIHOTO
Iepexo/ia AEKTPOHOB OT OAHUX aTOMOB K APYTUM.

4. OT0 mpolecchl UBMEHEHUS CTPYKTYpPbI, MUHEPAJILHOTO, @ HHOT'/1a U XUMUYECKOTO CO-
CTaBa FOPHBIX ITOPOJI B 36MHOU KOpe.

2. KoHueHTpaTOM Ha3bIBaeTcs ...

1. mpoJyKT, B KOTOPOM MaccoBasi J0Jis HOJIE3HOTO KOMIIOHEHTa 3HAYUTEIbHO BBIIIIE,
4YE€M B UCXOJIHOH PYAE;

2. IpOAYKT, B KOTOPOM MaccoBas J10Jisl IOJI€3HOr0 KOMIIOHEHTA HUXKE, YEM B UCXOJHON
pyae;

3. MPOJIYKT, B KOTOPOM MaccoBasl J10Jis MOJE3HOr0 KOMIIOHEHTA BBIIE, YEM B UCXOJAHOM
pyle, HO HUXe, YeM B KOHLIEHTPATE;

4. IpOIyKT, B KOTOPBIN BbIJENsIETCS 0OJIbIIasi YaCTh MUHEPAJIOB BMEILAIOLIE TOPOIbI U
BPEIHBIX ITPUMECEH.

3. Cxema nenu annapatos NOKa3bIBaeT...

1. mepedyeHb M MOCIEAOBATEIHHOCTh TEXHOJIOTMUYECKUX MPOLIECCOB U ONEpaluid, KOTO-
PBIM I10/IBEPraeTcs MoJIe3HOE UCKOTIAaeMOE;

2. KOJIMYECTBEHHbIE MTOKa3aTeu 000raleHus Uil KXo onepaluu 1 MpoayKTa;

3. KOJIMYECTBO BOJBI, 100aBIIsieMO€E B ONpeEesIEHHbIE ONepallii U MPOIYKThI oboraiie-
HUS;

4. myTH clieJOBaHMs MOJIE3HOTO MCKONAeMOro U MPOJYKTOB OOOTaIeHUs C YCIOBHBIM
1300pakeHUe anmnapaTos.

4. CTeneHb KOHIEHTPAILIUM IOKA3bIBACT:

1. Bo ckonbko pa3 Macca KOHLIEHTpaTa MEHBIIIE MACChl ChIPbs, U3 KOTOPOIO OH MOJY-
YEeH;

2. Bo ckonpko pa3 MaccoBast 107151 KOMIIOHEHTa B KOHIIEHTpaTe 00Jbllie MacCOBOW JI0JIU
3TOr0 KOMIIOHEHTA B UCXOTHOU PYAE;

3. Kakas 107151 HEHHOr0 KOMIIOHEHTA Mepenia B XBOCTHI;

4. CreneHb NpUOIMKEHUS PEAIbHOTO Mpoliecca 00oraleHus K uaeaibHOMY.

5. Uto noka3biBaeT BHINYKJ/IAasl XapaKTePUCTHKA KPYIHOCTH 110 ILTIOCY?

1. B mpoGe npeob1agaroT KpymHbIe 3epHA.

2. B mpoOe mpeobiagaroT MeIKUe 3epHa.
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3. B mpoGe paBHOMEPHO pacmpe/ieIeHbl KPYITHBIE U MEJIKHE 3epHa.

4. B mpoOe mpeoOaaaaroT IIIaMBbl.

6. KakoBo Ha3HaYeHHe onepanyy NpPeABApPUTEJbLHOI0 IPOX0YEHHS B CXeMaXx py/1o-
MOArOTOBKM?

1. JI7st KOHTPOJIsE KPYIMTHOCTH APOOIEHOTO MTPOIYKTA.

2. Jlns mostydeHust TOBapHOIO MPOAYKTA 3aJAHHOM KPYITHOCTH.

3. s pa3geneHus 4acTull, UMEIOIIHUX pa3Inyusl B TBEPAOCTU WK (popMe KYCKOB.

4.]1ns1 oTAENEHUS TOTOBOTO MO KPYIMHOCTH MPOJIYKTa OT UCXOJHOIO MaTepuaa, mocTy-
TMAOIIEro Ha IpobJeHue.

7. 1y rpoxovYeHusi KPYNMHOKYCKOBOI'0 MaTepHajia NMpeuMYyIleCTBEHHO MCIO0Jb3Y-
I0TCH...

1. KOJIOCHUKOBBIE PELIETKH.

2. TUCTOBBIE pEIIETA.

3. IPOBOJIOYHBIE CETKH.

4. MyroBBIE CUTA.

8. [Ipu xkakoMm yc10B1H 3(pPeKTUBHOCTH TPOXOYEHHUS] PAaBHA HYJII0?

1. ConeprxaHue OTCEBAEMOT0 Kilacca KPYIHOCTH B UCXOJIHOM pyZ€ paBHO COJECPKAHUIO
OTCEBAEMOTI0 Kjlacca B HaJpELIETHOM MPOJIYKTE.

2. CoJzepkaHue OTCEBAEMOro Kjlacca KPYIMHOCTH B HAJpPELIETHOM MPOAYKTE paBHO HY-
JI10.

3. ConmepkaHue OTCEBAEMOTO KJlacca KPYIMHOCTH B HCXOAHOU pyne paBHO 100%.

4. CopnepxaHue OTCEBAaEMOIrO Kiacca KPYMHOCTH B HAJPEUIETHOM IPOJYKTE pPaBHO
100%.

9. B yem cymHoCTh npouecca ApodjaeHus?

1. Paznienenue Collydnx MaTepuaaoB Ha KJIACChl KDYITHOCTH.

2. Pa3zzeneHne MOJIE3HBIX MCKOMAEMbIX MOJ JEHCTBUEM BHEIIHUX CHJI, ITPEOJI0JIEBAKO-
IIUX BHYTPEHHUE CUJIbI CLIETIIICHUS MEXIY YaCTULIAMU.

3. OtneneHne OCHOBHOM Macchl BMEUIAIOUIEH MOPOJbl OT UCXOAHOM pyabl Iepe] TOH-
KUM U3MEJIbYEHUEM.

4. Jlo3upoBaHME U CMENIMBAHUE PA3IMYHBIX [0 KAYECTBY IMOJIE3HBIX UCKOMAEMbIX IS
MOBBILIEHUS OJTHOPOJIHOCTH Kaue€CTBEHHOTO COCTaBa Py/i.

10. YTo nmoxka3biBaeT creneHb ApodaeHus?

1. Bo ckonbpko pa3 pa3Mep OTBEPCTHI MPEABIAYIIEro CuTa O0JbIIe pa3Mepa OTBEPCTHIA
MOCJIEYIOIEro CUTa B CTAHJAPTHOM HaOOpE CUT.

2. Bo cKOJIBKO pa3 KpymHOCTh APOOICHOT0 MPOIyKTa OOJIbIIE pasMepa pa3rpy304HOM
IEJTH IPOOUITKH.

3. Bo ckoJpKO pa3 KpymHOCTh KYCKOB JAPOOJIEHOr0 MPOAYKTa MEHbIE KPYITHOCTH KyC-
KOB, TIOCTYMAIOIIUX Ha IpoOJIeHNE.

4. Bo CKOJIBKO pa3 KpYHHOCTb KYCKOB ApPOOJIEHOr0 MPOIyKTa OOJIbIIe KPYTHOCTH KYC-
KOB, TIOCTYMAIONIUX Ha IpoOJIeHNE.

11. B MesibHULIAX caMOM3MeJIbYeHH Sl U3MeJlbYalolleil cpeaoi ABJIAITC:

1. cranbHBIE CTEPIKHH.

2. cTajbHbIE WIKA YYT'YHHBIE LIApHI.

3. pyAHas «rajus».

4. XpyIHbIE KYCKH PY/IbI.

12. Kakoii U3 nepe4yncaeHHBbIX NPOLECCOB He OTHOCUTCH K TPABHTALIMOHHOMY Me-
TOAy oboramienusi?

1. orcanka

2. KOHIEHTpaLMs Ha CTOJIaX.

3.0060raiieHue B TSHKEIBIX CYCIEH3USAX.

4. oborailieHue 1o TPEHHUIO.

13. O0s1acTh NpUMEHEHUs] KOHUEHTPAIMOHHBIX CTOJIOB.
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1. Jlns oOoramieHus 30JI0TOCOIEPKALUX ITECKOB U TOHKO M3MEIbYEHHBIX PYJ PEIKUX
METaJJIOB KPYITHOCTBIO MEHEE 3 MM.

2. Jlns oboramenus yriei kpynHocThio 250-0,5 MM.

3. s oboraieHus py YepHbIX METAIIOB KpynHOCThi0 50-0,2 MM.

4. 1ns oboraiienus cyabGUIHBIX Pyl IBETHBIX METAJIIOB.

14. CymiHocThb npouecca neHHoii guoranuu.

1. I'mapoduibHbIE YaCTHUIIBI 3AKPEIUISIOTCS Ha BO3AYLIHBIX y3bIPbKaX U BCIUIBIBAIOT HA
MIOBEPXHOCTb, THJIPO(POOHBIE HACTULIBI OCTAIOTCSI B 00bEME MYJIbIIbI.

2. I'mapodoOHbIe yacTUIIbl 3aKPEIUIAIOTCA Ha BO3AYIIHBIX My3bIpbKaX U BCIUIBIBAIOT Ha
MOBEPXHOCTb, THJIPO(PUILHBIE YACTHUIIBI OCTAIOTCS B 00BEME ITYJIBIIbI.

3. T'mapodoOHbIe U ruapodUIbHBIE YACTULIBI 3aKPEIUISIFOTCS] Ha BO3AYIIHBIX MYy3bIPbKax
1 BCIUIBIBAIOT HA IOBEPXHOCTb.

4. T'unppodobHbIe U THAPO(DUILHBIE YACTULIBI OCTAIOTCSI B 00BEME ITYJIbIIbI.

15. OcHOBHBIM (GU3MYECKHM CBOWCTBOM MHMHEPAJIOB, OINPEIeJSIONIUM BO3MOXK-
HOCTh MATHUTHOTO 000T allleHN s, ABJISAETC:

1. Y ienpHass MarHuTHas BOCIIPUUMYHUBOCTD.

2. Jlupnextpruyeckasi MpOHUILIAEMOCTb.

3. JlromunHecneHus (X0JI0/HOE CBEUCHHUE).

4. Tpubosnexkrpuueckuit 3dexr.

Bapuanm Ne 2.

1. Ies1b10 000raTUTEJIBHBIX IIPOLECCOB SIBJIACTCH:

1. Bolgenenue MeTaioB U3 XMMHUYECKUX COCIUHEHHUM U OT/AEJICHHE HEMEeTaITTHYECKUX
KOMITIOHEHTOB.

2. OuyucTKa METAJIJIOB OT HEXKENATEIbHBIX IPUMECEH.

3. OTneneHue Moyie3HbIX MUHEPAIOB OT BMEUIAIOIIEH MOPOAbl U BPEAHBIX IPUMECEN U
MOJIyY€HUE KOHLIEHTPATOB, 10 CBOEMY KadyeCTBY YJOBJIETBOPSIOMIMX TPeOOBaHUSAM IOCIIE-
JYIOLIUX MEePEIETIOB.

4. V3BnevyeHne OTAENbHBIX COCTABIIAIOIIMX TBEPIOTO MaTepuajga ¢ MOMOUIbIO PacTBO-
pUTes.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBAETCH:

1. CxomieHue Noje3HbIX UCKOTIaeMbIX B 3¢MHOU KOpE.

2. DAeMeHT WM IPUPOIHBIN MUHEPa, C LEIbI0 MOIYYeHUs KOTOPOro J0ObIBaeTcs Mo-
JIE3HOE MCKOIaeMoe.

3. IlpuponHoe XHMMHYECKOE COeluHEHHue, oOpasyroleecss MpPU pa3iUuHbIX (UIHUKO-
XMUMHMUYECKUX Mpoleccax, IPOTEKaOIIMX B INIyOMHAX U HAa IOBEPXHOCTH 3€MIIH.

4. DnemMeHTbl WM MPUPOJHBIE MUHEPAJIbl, KOTOPbIE YXYyIIIalOT KaueCTBO KOHLIEHTpa-
TOB.

3. ¢ exkTUBHOCTH 00OralIEeHUsA XapaKTePHU3yeT...

1. MOJIHOTY OTJIENIEHUS MEJIKOTO MaTepuaia OT KpyIIHOro.

2. U3BJIEYEHUE TPAHUYHOTO KJ1acca KPYIHOCTH B CJIUB WJIM B NECKHU.

3. JOJII0 EHHOr0 KOMITIOHEHTA, ePELIeAero B KOHIEHTPAT U3 UCXOAHOM py/IbI.

4. cTenieHb TPUOIMKEHUS PEATHHOTO MPOIecca 0OOTAIECHHS K HICATHPHOMY.

4. BogHo-u1amoBasi cxeMa NOKa3bIBaeT:

1. [lytu cnenoBaHus MOJIE3HOTO MCKOMAEMOI0 U MPOJIYKTOB OOOTAIlEHUs! C YCIOBHBIM
M300paKEHUEM anmapaToB.

2. IlepeueHpb U MOCIIEIOBATENLHOCTh TEXHOJOTMYECKUX IPOLIECCOB M OINEpaliu, KOTo-
PBIM I0/IBEpraeTcs MoJIe3HOE UCKOMaeMOe.

3. KonnuecTBeHHbIe OKa3aTean 00oraieHus 1Jis Kax 01 ornepai U MpoyKTOB.

4. KonuuecTBo BOJibl, 100aBIIsieMO€E B OT/IE€IbHBIE OTIEPALIUU U IIPOTYKTHI.

5. Kakasi u3 nepe4mc/ieHHbIX ONlepalMii He OTHOCUTCS K NMOATOTOBUTEJbHBIM MPO-
neccam odorameHus?
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1. dpobnenue.

2. I'poxoudenue.

3. Ycpennenue.

4. O4nCcTKA CTOYHBIX BOJI.

6. UTo nmokasbIBaeT TOYKA NepecedeHnsi CyMMAPHOIl XapaKTePUCTUKHU IO IJIIOCY»
¢ ocblo abcuucc?

1. Pazmep MakcuManbHOTO KycKa B Ipooe.

2. Pa3zmMep MUHMMAaJIBHOTO KyCKa B TIpo0e.

3. CpenHeMenMaHHBINA pa3Mep.

4. Cpennuii nuaMeTp Kycka.

7. JI0CTOMHCTBOM IUTAMIIOBAHHBIX (JIMCTOBBIX) pelleT SABJISETC:

1. ITpo1oIKUTENBHBIN CPOK CITYXKObI U IOCTOSTHHBIN pa3Mep OTBEPCTUH.

2. bospiast miomab «KUBOTO CEYEHUS.

3. Manas momaab «GKMBOTO CEUCHUS».

4. BeIcTpblit U3HOC, Pa3pbiB U CMEILIEHHE TIPOBOJIOYEK.

8. ®opmyaa nis pacyera 3pPeKTHBHOCTH IPOXOYECHHS:

1. E=g¢ — Y«
2. F = yx(ﬂ_a) ;
gwf@
_ (B-a)e-6) |
a(100-a)p-06)’
4 = Zmw g

Haop. *a

9. Yem ompenessieTcsi IJIaBHBIM 00pa30oM KOHe4YHasi KPYNHOCTh AP00JIEHOT0 MPo-
aykrTa?

1. PazMepom BKpaIlJIEHHOCTH 3€PEH IOJIE3HBIX MUHEPAJIOB.

2. Kpenoctsio pyasl.

3. MaccoBo¥ J10J1€il HEHHOTO KOMIIOHEHTA B PYJIE.

4. KpynnHOCTBIO UCXOTHOU PY/BI.

10. Kakum o0pa3oM npoucxoauT npouecc ApodjeHusi B KOHYCHbIX Apo0uiIKax?

1. 3a cyeT AMHAMHYECKOTO BO3JICHCTBHSI pOTOpA.

2. 3a cuer pa3AaBIMBaHUs MEXIY IBYMs IINTAMU.

3. 3a cueT 3KCIEHTPUYHOI'O JABM)KEHUSI BHYTPEHHEI 0 KOHYCa.

4. 3a cuer 3axBaTbIBaHUA 3yObSIMH U pacCKaJbIBAHUSA 10 TPeOyeMOM KPYITHOCTH.

11. ITonsTHE 0 rUAPABIMYECKON KIacCH(PUKALUH.

1. TIpouecc pa3neneHusi cMeCH MUHEPAJIbHBIX 3€PEH Ha KJIACCHI KPYIMHOCTH MO CKOPO-
CTSAM OCaXICHUA B BOJHOM Cpere.

2. Ilpouecc pa3aesieHuss CMECH MUHEPAJIbHBIX 3€PEH Ha KJIACCHI KPYIHOCTH IO CKOPO-
CTSAM OCQXJCHUS B BO3JIYIIIHOM Cpee.

3. IIpouecc pazneneHus cMECH MUHEPAIbHBIX 3€pEH Ha KJIacChl KPYMHOCTH IIPHU MOMO-
II{ MPOCEUBAIOIINX MOBEPXHOCTEM.

4. Ilpouecc pa3zeneHus CMECH MUHEpPAJIbHBIX 3€peH MO IUIOTHOCTU B BOJHOM cpene,
MyJbCUPYIOLIEH OTHOCUTENILHO pa3IesIIeMON CMECH B BEPTUKAJIbLHOM HaIlpaBJICHUU.

12. IIpouecc pa3aesieHUs YaCTHI B TAKeJbIX cpeaax (CycneH3usiX) MPOUCXOAUT:

1. Ilo mIOTHOCTH YaCTHII.

2. 1o ckopoCTAM MaJeHUs YacTUIl B CPEIE.

3. Ilo KpymHOCTHM YacCTHII.

4. Ilo ¢opme gacTwuil.

13. I'/1aBHBIM 10CTOMHCTBOM (PJIOTALMOHHOI0 METOa 000ralleHUsl SIBJISETCSH:

1. Hu3kuit pacxon 31€KTPO3HEPTUH.
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2. IIpocroTa mpon3BOJACTBEHHOTO KOMILIEKCA.

3. OTHOCHUTENbHAS EUIEBU3HA OTYyYEHUS! KOHIIEHTPATOB.

4. YHUBepCallbHOCTb, BO3MOXHOCTb Pa3AeieHHs JIFOObIX MUHEPAIbHBIX KOMIUIEKCOB.

14. B kaKkuX noJisiX NPOMCXOAUT MATHUTHASA cenapamnus?

1. B ayieKTprYeCcKuX MOJIAX.

2. B HEOTHOPOAHBIX MArHUTHBIX MOJISX.

3. B 0IHOPOIHBIX MAarHUTHBIX MOJISX.

4. B 3I€KTPOMAarHUTHBIX TOJISX.

15. O0JsacTh NpUMEHEHHUS IJIEKTPUYECKOM cenapanum:

1. OboramieHue pya 4epHBIX METAIOB.

2. OboramieHre TEXHOJIOTUYECKOTO CHIPhsl C HU3KOM MAcCOBOM JI0JICH IEHHBIX KOMIIO-
HEHTOB.

3. JloBojKa HEKOHIUITMOHHBIX KOHIEHTPATOB PYA PEAKUX METALIOB, KEPAMUUECKOTO
CBIPBsI, CIIFOJI, aJIMa30B.

4. OO0oraiieHue BCexX TUIIOB MUHEPATILHOTO ChIPbSL.

Bapuanm Ne 3.

1. Kakoe u3 nepeuyncjieHHBIX 10JIe3HBIX HCKOMAaeMbIX He IOABepraercs odorarie-
HHIO?

1. Hedrs.

2. XKene3ucrele KBAPLHUTHI.

3. BOKCUTHI.

4. Anmasbl.

2. XBoCcTaMH HA3bIBaeTCH:

1. [Ipoxykt, B KOTOpOM MaccoBas J0Jisl IIEHHOIO KOMIIOHEHTA BBIIIE, YEM B UCXOIHOMN
pyle, HO HUXKe yeM Tpedyemasi B KOHIEHTparTe.

2. IIpoaykT, B KOTOPOM MaccoBasi A0JIsl HEHHOIO0 KOMIIOHEHTA 3HAYUTENIbHO BBIIIE, YEM
B UCXOJHOU pyIeE.

3. [IpoayKT, B KOTOPBIN BBIAEISACTCA OOJIbIIAS YaCTh BMEMIAIOMICH MOPOIbI U HE3HAUU-
TeJbHAas YaCTh LIEHHOT'O KOMIIOHEHTA.

4. IIpoayKT, MOCTyMAIOMMK B JIIOOYIO OTIEpAIiio 000TaIICHHS U B JIIOOYIO MAIIIUHY.

3. Kakoii u3 nmepeymciieHHBIX NPOLECCOB He OTHOCUTCHA K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarnuTHas cenapauusi.

2. DneKkTpuyeckas cernapausi.

3. Pagnomerpuyeckas cernapanus.

4. Arnomepanus.

4. CMTOBBIM aHAJIN30M Ha3bIBAETCH:

1. 3mepeHue KpynHbIX KyCKOB IO TPEM B3aUMHO HEPIIEHIUKYISPHBIM HAIIPABICHUSM.

2. Pazgenenne marepuana no CKOpOCTH MAJECHUS YACTUL] Pa3JIUYHON KPYITHOCTH B BOJ-
HOM cpene.

3. U3mepenue yacTul 1OJI MUKPOCKOIIOM M KJIacCU(UKALMg WX HA TPYNNbl B Y3KUX
IpaHULIAaX ONPEEIIEHHBIX Pa3MEPOB.

4. PacceB npoObl MaTepuajga Ha HECKOJIbKUX CUTaX C PA3JIMYHBIMU CTaHIAPTHBIMU pa3-
MepaMH OTBEPCTUN 3aJaHHOTO MOIYJIS.

5. Kakoro HasHaueHHe onepanuu KOHTPOJbLHOI0 rPOXOYEeHUsS] B CXeMaX pyAoIo-
roToOBKU?

1. JI7st KOHTPOJISE KPYIMTHOCTH APOOIEHOTO MPOIYKTA.

2. JIns noJtydeHust TOBapHOIO MPOAYKTA 3aJaHHOU KPYITHOCTH.

3. JIns pa3nenenust MmaTepuaia Ha HECKOJIBKO KJIACCOB KPYIHOCTH Nepe]l KOHLEHTpalu-
€l Ha CTOJIAX.

4. JIns oTneneHys roTOBOTO MO0 KPYIMHOCTH MPOJAYKTa OT UCXOJHOTO MaTepuaia, mocTy-
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TMAOIIEro Ha IpoOIeHue.

6. Kaxk Bausier yYroJj HakJIOHA npocenBalomeﬁ MMOBEPXHOCTH I'POX0Ta HA €ro Impo-

HU3BOAUTCJIBHOCTD U 3(l)q)eKTI/IBHOCTb FpOXO‘leHHﬂ?

1. He Bnuser.
2. Yem OGoJibliie yros HakJIOHA, TEM BBILIE MPOU3BOAUTEILHOCTh I'poX0Ta U 3PHEeKTUB-

HOCTb I'POXOYCHUA.

3. Uem Oobllie yroja HakjOHA, TEM BbIIIE MPOU3BOAUTEIBLHOCTh IPOXOTa U HUXKE A(P-

(bCKTI/IBHOCTB T'pOXOYCHUA.

4. YUem Oogbllie yroa HAKJIOHA, TEM MEHbILE MMPOU3BOJUTENBHOCTh IPOX0Ta U OOJIbIIE

3¢ (HEKTUBHOCTH TPOXOYCHHS.

7. Kakoe n1po0/eHune Ha3bIBaeTC MEJIKHUM?

1. Ot 1500-500 no 350-100 mm.

2. Ot 350-100 o 100-40 mm.

3. Ot 100-40 mo 30-10 mm.

4. Ot 30-10 g0 3 mm.

8. Cnioco6 pa3rpy3ku u3MeJIb4eHHOr0 MPOAYKTA U3 CTEeP;KHEBOH MeJIbHMIbI:
1. CBOOOIHBIM CIIMBOM 4Y€pe3 pa3rpy30uHyto namndy.

2. JIupr€pamu MpUHYAUTETHHO YIAISETCS U3 METHHUIIBI.

3. YUepes Hapy)HOE HWIMHAPUYECKOE CHUTO.

4. Yepes pelieTky ¢ LesiMHi KIMHOOOpa3HOU (GOpMBI.

9. Kakoii U3 nepe4nc/jeHHbIX ANNAPATOB OTHOCUTCH K LEHTPOOEKHBIM Kjaccupu-

KaTopam?

1. CriupanbHblid Ki1accuuraTop.

2. Peeunslii kiaccupukarop.

3. IlupamuianbHbIN KIaccupuKaTop.

4. I'uIpOLIMKIIOH.

10. ®roTaunoHHOE 000OraleHHEe OCHOBAHO:

1. Ha pa3nuuuy B cMaunBaeMOCTH MUHEPAIOB.

2. Ha pa3nuunu B IJIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nnuuu B 1BETE MUHEPAIOB.

4. Ha pa3znuuuu MUHEPAJIOB B CIOCOOHOCTH OTPaXkaTh, IPONYCKATh, IPEIOMIISITH CBET.
11. Ha3zHauyeHHe peareHToB - cod0uparesieil Bo pyroramum:

1. nst ruapodoOuzanuy NOBEPXHOCTH YaCTHUL.

2. Ins ruapopuin3aniy noBEpXHOCTH YaCTHULI.

3. dnsa uamenenus pH groTanMoHHOM MyabIIbL.

4. J1nst u3MeHeHHsI HOHHOTO COCTaBa ITyJIbIIbI.

12. Kakoii U3 nepe4nc/jeHHbIX allIAPATOB He SIBJIsIeTCS TPABUTALMOHHBIM?

1. BunToBo# cemaparop.

2. TsoxenocpeIHbIN KOHYCHBIN CErapaTop.

3. DIEKTPOCTaTUYECKHUI CemapaTop.

4. ITaeBMaTHUECKHI cenaparop.

13. OTan4YMTEeIHHOH 0CO0EHHOCTHIO CENapaTopoB AJs 000raleHus cJIadOMarHuT-

HBIX PYJ sIBJISIETCH:

JIsA.

1. Hanuuue BaHHBI.

2. Hanuuue GapabaHa U3 HEMarHUTHOIO MaTepuara.

3. Hayimume MarHuTHOM CUCTEMBI U3 OCTOSIHHBIX MAarHUTOB.

4. Hanuuue paboueil 30HbI MaJIOi AJTMHHBI U BBICOTHI C BBICOKON HAIPSDKEHHOCTHIO TI0-

14. Heo0xoauMbIM yCJIOBHEM pa3jejieHHs MUHEPAJIOB MPH JIEKTPHYECKOH cemna-

palMvu ABJIACTCH:

1. IlpumeneHne peareHToB.
2. Co3gaHue cpeabl pa3feieHUs] MPOMEXYTOUHON IUIOTHOCTH MEXIY IUIOTHOCTAMU
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paznensieMbIX MHHEPAJIOB.

3. Co3ganue HEOTHOPOIHOTO MarHUTHOTO TIOJIA.

4. 3apsiika 4aCTHUIl TEM WJIU MHBIM CTIOCOO0M.

15. Hesab10 000raTuTEIBLHBIX POLECCOB ABJIACTCH:

1. Beimenenue MeTauioB U3 XMMHYECKUX COCAMHEHUN W OT/AEJICHHWE HEMETaUTMUYEeCKUX
KOMITOHCHTOB.

2. OuncTKa METaUIOB OT HEXKEJIaTeIbHBIX TPUMECEH.

3. OtneneHue MOJE3HBIX MUHEPAIOB OT BMEMIAIOIEH MOPOIbl U BPEAHBIX MPUMECEH U
paszeneHne KOMIIOHEHTOB Ha Psijl MPOAYKTOB, PUTOIHBIX JIUIS JAJIbHEHUIIEH mepepaboTK.

4. V3BneueHne OTACIBHBIX COCTABJISIONIMX TBEPJAOTO TOJE3HOIO0 MCKOMAeMOTO C IIO-
MOIIIBIO PACTBOPHUTEIIA.

Koumponvnas paboma Nel

HamucaTs Ha3BaHWE POAYKTOB OOOTAICHUS U JaTh UM OTIPE/ICIICHUS.

HamucaTh OCHOBHBIC MOKa3aTeld MPOIYKTOB oOoramieHus. [laTh onpeaencHus u Ha-
nrcaTh (OPMYJIIBI TSI KX OTIPEACIICHUS.

Koumponvnas paboma No2

[To mpencraBiieHHBIM JaHHBIM TOCTPOHMTH CHUTOBYIO XapakTtepuctuky. [lo rpaduxy
OTIPEIeTUTh: MAaKCUMAJIbHBIA pa3Mep maTepuaiia B mpole, cpeaHuil pa3mep, npeodiagaHue
YaCTHUII, YaCTHBIN BBIXOJ KJIIACCOB.

Konmponvnasa paboma Ne3
[IpuBecTu 3cku3 000pyAOBaHMS HA BBIOOP AJISl TPOXOUYEHUs, IPOOICHUS WIH U3MEIThb-
yenus. Hanucate npuHmun pabotel 000py10BaHus, TOCTOMHCTBA U HEJOCTATKU.

Koumponvnas paboma Ne4

[IpuBectn 3cku3 00OpPyAOBaHUA MJIsl TPABUTAIMOHHOTO M MarHUTHOTO OOOTaIIeHUs
MOJIE3HBIX MCKomaeMbiX. Hamucars npuHium paboTel 000pymoBaHus, JOCTOMHCTBA U HEJOC-
TaTKU.

Hammcars u npenctaBuTh CXeMaTHYHO MEXaHU3M JIEUCTBHS (PIIOTAIIMOHHBIX pearcH-

TOB.

Konmponvuas paboma NeS
Knaccudukanus onepannii o0e3BoxkuBanus. VX Ha3Ha4YeHHs, JOCTOMHCTBA M HEIOC-
TAaTKU OIEpaLui.

Koumpoavuas paboma Neb
[IpuBecT MPUHIUITHATIBHYIO CXeMY 00O0TaIlleHUsI MAaTHETUTOBOM PY/IbI.

Ilpumepnulii nepeuens mem u 3a0aHuil 014 NOO2OMOBKU K 3a4emy U IK3IAMEHy:

1. Kakue cBoiicTBa MUHEPAJIOB MCTIONIB3YIOTCA TP PA3IMYHBIX METOAAX OOOTraIeHus?

2. Korna HeoO6XoAuMO MPUMEHITh MEXaHHUUECKOe oOoramieHue?

3. VI3 xakux omnepamuii COCTOAT MPOIECChl 000TAIICHUS ?

4. Kakue nporuecchl nepepabOTKH MUHEPAIBHOTO ChIPbsi HA3bIBAIOTCS MOATOTOBUTEINb-
HBIMH?

5. Kakue mporieccel nepepadoTKu MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMH ?

6. Kakue mporecchl mepepabOTKH MUHEPAIBHOTO CHIPhSI HA3BIBAIOTCS BCIIOMOTATEIIb-
HBIMH?

7. Kakue nmpoayKThl OJIy4arOT B Pe3yJibTaTe 0O0oTaneHus?
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8. Uem ompezensieTcs: npeieiabHO BO3MOKHAs MaccoBasi J10Jig LIEHHOTO KOMIIOHEHTa B
KOHIIEHTpaTe?

9. [IpuBeauTe KaYECTBEHHYIO CXeMY 00OTallleHusI U CXEMY LI€NHU alnapaTos.

10. Yem ompenensercss KPymHOCTh, JO KOTOPOH IMOJIE3HOE MCKOMaeMoe APOOUTCS, W3-
MeJbYaeTcs epea odorameHueM?

11. Tlouemy npumensiercs craguaibHoe apoOieHure? YTo Ha3bIBaeTCs OTKPBHITHIM U 3a-
MKHYTBIM LIUKJIOM JIpOOIeHUs?

12. Kakue anmapatrbl HCTIOIb3YIOTCS ISl IPOOICHUS U U3MENbYCHUS PYbl?

13. B yem cocTOUT Ha3HAUYEHUE OTepalliii TPOXOUYEHHUS, Kilaccudukanuu?

14. Kakue anmapatrbl HCIOIb3YIOTCS JUIsl ONEepalvii FpOXOUYeHHs U Kilaccupukaum?

15. Kakne 3akoHOMEPHOCTH JIe)KaT B OCHOBE TPaBUTAIIMOHHOTO TIpoIiecca 00orameHus ?
Knaccugukanus rpaBUTalliOHHBIX POLIECCOB.

16. Yto Ha3bIBaeTcs npoiieccoM otcagku? OTcaJouHble MAlluHBL.

17. Kakne cuiibl JEMCTBYIOT HA MUHEPAJIbHBIE YaCTULIBI HA IOBEPXHOCTH KOHIEHTPALH-
OHHOIO cToJa?

18. Kakue moJie3HbIe HCKOMIaeMbIe 000TalIaroTCsl Ha KOHIIEHTPAIMOHHBIX cTos1ax? O60-
raiieHre Ha BUHTOBBIX CENapaTopax U KOHLEHTPALMOHHBIX CTOJIAX.

19. Yto Takoe TspKenas cpefia U Kakue TUIIBI TSDKEJIBIX Cpell BCTPEYaroTCsl B MPAKTUKE
oOoraieHus?

20. B 1em 3akitouaeTcsi CyIHOCTh MPOIECca Pa3ACIICHHs B TSKEIBIX Cpeax?

21. Kakue cymecTByOT OCHOBHBIE THIIbI AlapaToB Ul PA3JEJICHUS B TSKENBIX CyC-
neH3usx? OnuiuTe IPUHIUI UX PaOOTHI.

22. Knaccudukanus GoTaliMOHHBIX MpoIieccoB. B yem 3akiodaercs nmpouece (ioTa-
uuu’?

23. Yto Ha3bIBAETCS KPACBBbIM YIJIOM CMayMBaHUS?

24. KakoBo Ha3zHaueHUE (DIOTALMOHHBIX PEareHTOB, UX Kilaccudukamus?

25. B uem npenmMytiecTBo UIOTAIMOHHOTO METO/1a 00OTaIeHUs TIepeT OCTATbHBIMHU?

26. Yto HazpiBaeTcs mpsmMoit u oOpaTHoi (roTarmeit? Kakue onepamnuu ¢uiotanuu Ha-
3bIBAIOTCSI OCHOBHBIMH, IEPEUHCTHBIMH, KOHTPOJIbHBIMU?

27. Kak BBIIENSIOTCA II€HHbIE KOMIIOHEHTHI NPHU CEIEKTUBHOW M KOJUIEKTUBHO-
CEJIEKTUBHOM cxeMax (uoTaruu?

28. Knaccudukanus ¢ioTtauMoHHbIX MamnH. BermomorarenbHoe ¢uioTanoHHOE 000-
pyJIOBaHHE.

29. MarHuTHO€ 10JIEe ¥ €ro CBOMCTBAa. MarHuTHasi BOCIIPUMMYUBOCTb.

30. Kak pa3nuuaroT MuUHEpasbl [0 MarHUTHBIM cBoiicTBam? Kakoil cuiiel TpeOyroTcs
MarHuTHbIE MOJIs 17151 X oOoramieHus ?

31. OTKpbITHIE U 3aMKHYTbIE MAarHUTHBIE CUCTEMbI. MarHUTHBIE MOJISI CENapaTopoB.

32. Kakue cynecTByIOT TUITbI MarHUTHBIX CEapaTopoB?

33. MaruuTHbI€ cenapatopsl JUIsl 000oramieHus: CUIbHOMAarHUTHBIX PY/I.

34. MarnuTHbI€ cenapatopsl JiIsl o0oraiieHus c1adoMarHuTHBIX Pyl

35. HazoBuTe MeTO/bI U ammaparbl 00€3BOKUBAHUS MPOJLYKTOB OOOTaICHHUS.

Lenbto nabopaTopHbIX pabOT MO JaHHOM NUCUUIUIMHE SBJISETCS MPAKTUYECKOE O3Ha-
KOMJIEHHE CTYIEHTOB C PAa3JIMYHBIMU MPOLIECCAMHU U METOJaMHU OOOTraIleHUsl MOJIE3HBIX HC-
KOIAaeMbIX, a TAKXKE [MOTy4E€HNE HAaBBIKOB M0 BBINOJIHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYIEHT J0JDKEH YMETh IpPaBUJIbHO 0OOCHOBATH MPUMEHEHME Ipoliecca UM MeToja obora-
LIEHUS JJIs 33JJaHHOTO TUIIA PYJIbl, pAaCCUUTAaTh OCHOBHbIE TMOKa3aTesd 00OTalleHusl U Hpea-
CTaBUTh WHIUBUIYaJIbHbIA OTYET. Bece mosydeHHble dKCIIEpUMEHTANIbHbBIE JaHHbIE HE00XO0-
MO MPOAHAIU3UPOBATH, IPOBEPUTH BBHIIOJIHEHA JIM OCHOBHAS 1eJIb paboThl, cHOpMyIUpO-
BaTh BbIBOJBI. ECIM MoIydYeHbl HU3KUE TEXHOJIOTMYECKHUE MOKa3aTean 00OoralieHus, yKka3aTh
BO3MOYHbBIE IPUYUHBI U IIyTH MOBBIIICHUS TOKa3aTeIeH.
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[Ipu BeIMOIHEHHHM PabOT CTPOro coOIOJaTh MpaBHUJia TEXHUKH O€30MacCHOCTH U HH-
CTPYKIIMH TI0 paboTe ¢ armapaTypoi.

[lepedens mabopaTopHbIX paboOT:

1. U3yuenue pabOThI HIEKOBOM JIPOOHMIIKM U MTPOU3BOJICTBO CUTOBOIO aHAIM3a
2. W3yuenue paboOThl TMPALIMOHHOTO I'poX0Ta U omnpeneneHrne 3p(HeKTUBHOCTU IPOX0-
YeHUS
3. N3yuenne nporecca U3MENbYSHHS PY/I B IIAPOBOI METHHHIIC
4. OborarieHne KeJIe3HbIX Py Ha MAarHUTHOM CEIapaTope
5. OborarnieHre MOIMMETAIUTHYECKUX PY/I IO CXeMe TPSMO CEIEKTUBHOM (hIoTanuu
6. O6oraiieHre noJIe3HbIX HCKOMAEMbIX Ha KOHLIEHTPALlMOHHOM CTOJIE.

[Tpu BBHITIOTHEHUH KOHTPOJIFHON pabOTHl CTYACHTHI JOJDKHBI HAYYUTHCS PACCUMTHIBATH
KOJIMYECTBEHHBI MHUHEPAJIOTHYECKHIA COCTaB Pyl W KOHIEHTPATOB, ONPEACIATH MPEIeIbHO
BO3MOXHYIO MacCOBYIO JIOJII0 KOMIIOHEHTa B MPOJAYKTaX OOOTAIlEHUS U MAacCOBYIO JOJIIO
KOMIIOHEHTa B 00BETMHEHHOM TPOIYKTE, T.€. MPUOOPECTH HAaBBIKH HCIIOJIB30BAHHS TEXHOJIO-
IMYECKUX MOoKa3aTesel Ui COCTaBIIeHUs OajlaHca MPOIyKTOB 00OralleHusl.

JIJ1st OTICHKH MPOIIECCOB 00OTAIICHUS TIOJIE3HBIX NCKOTIAeMbBIX HEOOX0AUMO YCBOHUTH OC-
HOBHBIE TEXHOJIOTHYECKUE MOKA3aTeNU: BBIXOJ MPOJYKTa, MAaccoBas JOJSI KOMIIOHEHTA, W3-
BJICUCHHE KOMIIOHEHTA, CTETIEHb KOHIICHTPALIMH, CTENIEHb COKpaIieHus, 3pPpeKTuBHOCTH 000-
ramenus. CTyIeHThl JOJDKHBI YMETh TOJIh30BaThCS (OpMylIaMu Ui OTIpPE/IEICHUsT BBIXOIa
KOHIICHTpATa 1Mo JaHHBIM XUMHYECKOTO aHaJi3a MPOIYKTOB IepepadOTKH, YypaBHEHHSIMH Oa-
JIaHCa U ypaBHEHHEM, CBSI3BIBAIOIIUM MEXIy COOOH OTHOCHTENBHBIC MOKa3zaTenu. Kpome 31o-
ro, CTYIEHTHI JOJDKHBI HAYYHUTHCS PACCUUTHIBATH OCHOBHBIE TEXHOJIOTHMUYECKHE IMOKA3aTeIN
pas3zieneHus 10 CemapanroOHHBIM XapakTepucTukaMm. MHTeprnpeTnpoBats (QpakiMOHHEIE, ce-
MaparMOHHbIC XapaKTEPUCTHKH U [S-QyHKIHMIO pyapl. PaznudaTs cemapanoHHbIE XapaKTepH-
CTHKH amlapaToB IPaBUTAIMOHHOTO, MAarHUTHOTO, (DJIOTAIIMOHHOTO M AJIEKTPHYECKOTO METO-
I0B oboramieHns. PaccunThIBaTh 1MOKa3aTeNd BOJHO-IINIAMOBOI CXEMBI M YMETh COCTaBIISITh
OayaHC BOJIbI B OIIEPALIMH.

B mpomecce BBITIOTHEHNST KOHTPOJIBHONW PabOTHI CTYIEHTHI JOJDKHBI TAaKXKE HAYUUTHCS
CTPOMTH H TIOJIH30BATHCS XaPAKTEPUCTHKAMU KPYITHOCTH MPOAYKTOB, OMPEEIATh dPHEKTHB-
HOCTb T'POXOUYEHHS M PACCUUTHIBATH KOJMYECTBO MPOIYKTOB B OTIEPAIMH IPOXOYEHUS TI0 I'pa-
HYJOMETPUYECKHM XapaKTEPUCTUKAM; ONPEACIATh BEIHMUMHY HUPKYIHPYIOMEH Harpys3Kd
TSl OTHOCTAMATIBHON CXeMbI M3MENIbYCHUS; OTIPENIENIATh CKOPOCTH TaICHHs YaCTHII Pa3iIid-
HBIX MHHEPAJIOB 33JJAHHOM KPYITHOCTH B PAa3HBIX CpE/Iax.

Jnisi BBITIOJTHEHHSI KOHTPOJIBHON pabOTHl CTY[JEHT MPUHUMAET MUCXOJHBIC JaHHBIC IS
Ka)/IOTO 33/IaHUSI B COOTBETCTBYIOIIMX TaOIMIaX M pucyHkax. Homep BapmaHTa COOTBETCT-
BYET MOCJeIHUM U paM B 3a4€THON KHIKKE (U1 CTYIEHTOB 3a04HOU (POPMBI).

BrimonHeHHas KOHTPOJIbHAsT paboTa MPENCTABIISICTCS B BHJIE MOSICHUTEIBHOMN 3aIMCKH,
ohOpMIIEHHOH C cOOMIOACHNEM TpeOOBaHUM JEHCTBYIONINX CTAaHIAPTOB. B 3amucke MTOKHBI
MPUBOAMTHCS YCIIOBUS 3a/1a4, 0OOCHOBaHHE TPHUHITOTO pEIICHUs,, He0OXOAUMbIE BBIUHCIIE-
HUS, TpadyKH, TaOIHUIBI ¥ CCHUIKH HA MCIIOJIb30BaHHbBIE JTUTEPATypHBIE UCTOYHHUKH. Bee Taod-
JMIBI ¥ PUCYHKH JTOJDKHBI MIMETh Ha3BaHHE, KPUBBIC Ha TpaduKax JOJDKHBI HyMEpOBATHCS C
pacmupoBKOil B MOJPUCYHOUHOH HAINMHUCU. PacdeTsl MOHKHBI MTPOU3BOAUTECS C UCTIONB30-
BaHUEM CTaHJapPTU3UPOBAHHBIX SAMHULl (GU3NICCKUAX BEITHMUNH.
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7. O1leHOYHbIE cpeacrea aJisi MpoBEeACHUS HpOMe)leTO'lHOﬁ arrecranmmu

a) H.]'Ial-[l/[pyeMl)le pe3yJdbTaThbl oﬁyt{em/m H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCralum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpesicTBa

OIIK-9 BJaJ€HUEM METOJaMHM aHAJIN3a, 3SHAHUEM 33KOHOMepHOCTeﬁ MOBCACHUSA U YIIPABJICHUSA CBOMiCTBAMH TOPHBIX ITOPOI U COCTOSTHUEM
MacCuBa B Ipoueccax )]061)1‘11/[ H nepepaﬁoTKn TBEPABIX MOJE3HBIX HCKOITAEMBIX, 4 TAKIKE IIPU CTPOUTEC/ILCTBE H IKCIIyaTallMU IOA3EMHBIX

COOPYKEHU I

3HaTh

METOJbl aHalM3a, 3aKOHO-
MEpPHOCH  TIOBEJCHHUA |
YIIPABJICHUS CBOWMCTBAMH
TOPHBIX MOPOJl ¥ COCTOSIHU-
€M MaccuBa B TIpolleccax
n00bIYM W mepepaboTKH
TBEPJBIX TOJE3HBIX HCKO-
MaeMBbIX.

Ilepeuens meopemuueckux 60npocos K IK3ameny:

. Kakue cBoiicTBa MUHEPAJIOB UCIIOJIB3YIOTCS IPU Pa3IMYHbIX METOIaX oOorameHus?

. Korma Heo0xoauMo MpuMEeHsTh MeXaHW4YecKoe oboramieHne?

. VI3 xakux omepariuii COCTOSIT MPoLecChl o0oTalieHus ?

. Kakue nporieccol nepepaboTKu MUHEPATBLHOTO ChIPbS HA3bIBAIOTCA MOTOTOBUTEIHLHBIMU?

. Kakue npouecchbl nepepaboTk MUHEPAIIBHOTO ChIPbsI HA3bIBAIOTCSI OCHOBHBIMU ?

. Kakue npouecchbl nepepaboTK MUHEPAIBHOTO ChIPbsSI HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU ?

. Kakue mpoiyKThI mosry4qaioT B pe3yabTare oOorameHus?

. UeM onpenensercs nNpeaesbHO BO3MOKHAsE MaccoBasi J10J1 IEHHOIO KOMIIOHEHTA B KOHIIEHTpaTe?
9. IIpuBenTe KAYECTBEHHYIO CXEMY OOOTAIIEHUS U CXEMY IIEMH aIIapaToB.

10. YUem onpenensercs KpymHOCTb, 0 KOTOPOH MOJIE3HOE MCKONIAeMOE JAPOOUTCS, U3MENIbYAETCS Mepes]
oOoramenuem?

03NN KW

YMmeTn

BBIOMpATh METOJbl aHaJIN3a,
3aKOHOMEPHOCH IIOBEJICHUS
U YIOPABICHUS CBONCTBAMHU
TOPHBIX MOPOJ U COCTOSIHU-
€M MaccuBa B Ipoleccax
no0bun W TmepepaboTku
TBEpPABIX TIOJIE3HBIX HCKO-
IAEMBIX.

Ilpumepnvle npaxmuyeckue 3a0anus 01 IK3amMeHa:
CocTaBUTh cXeMy JUIsE 00OTaIICHHS PY/IbI

Bnaznets

CIIOCOOHOCTBIO  BBIOMpATh
METO/bl AaHAJIN3a, 3aKOHO-

Pewiums 3a0auy:
OrnpesenuTh MacCOBYIO JIOJIIO MEJIM B KOHIICHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

MEPHOCH  TIOBEICHHUA |
YIIPABJICHUS CBOWMCTBAMH
TOPHBIX MOPOJ ¥ COCTOSIHU-
€M MaccuBa B TIpolleccax
n00bIYM W mepepaboTKH
TBEPJBIX TOJE3HBIX HCKO-
MAeMBIX.

Tabnuie (1o 3aaHHIO)

ITK-4 roTOBHOCTBHIO OCYHIECTBJIATh TEXHUYIECKOEC PYKOBO/JACTBO 'OPHBIMHA U B3PLIBHBIMU paﬁoTaMn nmpu 3KCHJIyaTaIIHOHHOI71 Pa3BEaKe, )1061)1‘16
TBEPABIX MOJIE3HBIX HCKOIMMAEMBIX, CTPOUTEILCTBE H IKCILIyaTallUA ITOA3E€EMHBIX OﬁbeKTOB, HEMOCPECACTBEHHO YIIPABJATH NpoHecCaMu Ha IMPo-
H3BOJACTBCHHbBIX 00bEeKTOB

3HaTh OCHOBHBIE THIOHATHS METO- | Ilepeuens meopemuyeckux 60npocoe K IK3aMeny:
JI0B, CIIOCOOOB M CpPEJCTB 1. CymHOCTb, TTIaBHBIE 0COOCHHOCTH U KJIacCH(HKaIs 000TaTUTEIBHBIX POIIECCOB.
IIOJIy4€HUA CBIPBS M KOH- 2. OcHoBHbIE (aKTOPBI, BIUSIOLIUE HA BIOOP METOAA 00OTallIEHUSI.
LIEHTPATOB NPH NEepepadboTKU
TMOJIE3HBIX HCKOAeMBbIX
Ymetb BBIOMPATH TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LICHUIO TIOJIE3HBIX UCKomae- | [Ipumepnvie npakmuueckue 3a0aHus Onsa IK3AMena:
MBIX, IPUMEHATH CTIOCO0BI 1 | COCTaBUTH CXeMY JUTsl 00OTallIeHHS PY/IbI
cpeacTBa JUIS  TOJyYECHHUS
KOH/IMIIMOHHBIX KOHIIEHTpA-
TOB
Bnanets CIIOCOOHOCTBIO BBIOMpPATh U | Pemuums 3aoauy:

pacCUUThIBATH OCHOBHBIC
TCXHOJIOTUYCCKUC TIapaMcCT-
pBl 3PPEKTUBHOTO M HKOJIO-
TUYEeCKH O€30macHOro Mpo-
M3BOJICTBA paboT 10 nepepa-

OmnpenenuTh TEXHOJOTHUECKUE IMOKA3aTeNN 000TallleHus METHOM PY/IbI:
- BBIXOJ] ME/IHOTO KOHIIEHTpaTa,

- BBIXO/J] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUECHUE ME/IM B MEHBIN KOHIIEHTpAT,
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

00TKe 1 00OTaIlEHUI0 MUHE-
PAJILHOTO CBIPhSI HA OCHOBE
3HaHUH NPUHOUTIOB (hoTa-
[IMOHHOTO TIPOEKTUPOBAHUS
TEXHOJIOTUYSCKUX CXeM 000-
TaTHTEIHHOTO MPOU3BOJICTBA
U BbIOOpa OCHOBHOIO U
BCIIOMOTaTEILHOTO 000raTu-
TEJIBHOr0 000PyI0BaHUs

- U3BJICUEHUE MEJIM B XBOCTHI IS YCIOBUH, YKa3aHHBIX B Ta0JI.
PesynbpTarhl pacueTa TEXHOJIOTUYECKUX MTOKa3aTeNei 0(pOPMHUTD B BUI€ CTAHJAPTHOM TaOIHUIIBI.
Omnpenenuts MapKy MEJHOIO KOHILIEHTpATa U3 TaoI1.

IIK-5 roToBHOCTBI0 IEMOHCTPUPOBATH HABBIKN Pa3pad0TKHU MJIAHOB MEPONPUATHIA M0 CHUKEHUIO TEXHOT€HHOM HArpy3KH MPOU3BOACTBA HA
OKPY’KAIOILYI0 CPpeAy NMPH IKCIJIYaTAMOHHOM pa3Be/iKe, 100blYe U MepepadoTKe TBEPAbIX MOJIE3HbIX HCKONMAEMbIX, 2 TAKKe IPH CTPOUTEIb-
CTBE M IKCILIyaTaluuu

3HaTh

Hay4yHbI€ METO]Ibl U MEPO-
MPUSTHS 110 CHIPKEHUIO TEX-
HOT€HHOW Harpy3Ku Ha OK-
PYXKAOLIYI0 cpelly IPH JKC-
IIJIyaTallHOHHOM pa3BeJIKe,
no0bIue U mepepadoTKe
TBEPAbIX MOJIE3HBIX UCKO-
IAEMBIX

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
1. CymHOoCTb, TTIaBHBIE OCOOCHHOCTH U KJIacCHU(pHKaIKs 000TaTHTEIBHBIX MPOIIECCOB.

YMmeTn

MIPUMEHATHh HAy4YHbIE METO-
JIbl © MEPOTIIPUSITHS TIO CHU-
YKEHHIO TEXHOT€HHOM Ha-
IPY3KH Ha OKPYXKAIOIIYIO
Cpely MpHU KCILTyaTalMuOH-
HOMH pa3Benike, J0ObIYE U Ie-
pepaboTKe TBEPBIX MOJIE3-
HBIX UCKOTIaeMBbIX

Ilpumepnovie npakmuueckue 3a0anus 014 IK3AMEHA:
CocTaBUTh CXeMy JUIsSI 00OTaIICHHS PY/IbI
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

Bnanets

HaBbIKaMU IPUMEHEHUS Ha-
YUHBIX METOJIOB U MEPO-
MPUATHI 110 CHUYKEHUIO TEX-
HOT€HHOW Harpy3Ku Ha OK-
PYXKAOLIYI0 Cpelly IPH JKC-
IJIyaTallHOHHOM pa3BeJIKe,
no0bIue U mmepepadoTKe
TBEPAbIX MOJIE3HBIX UCKO-
IAEMBIX

Pewums 3a0auy:
OmnpenenuTs MacCOBYIO JIOJII0 MU B KOHIIEHTPATE, COCTOSIIEM U3 MUPHUTA U MUHEPAJIOB, YKa3aHHbBIX B
Tabnuie (1o 3aaHHIO)

ITIK-12 roToBHOCTHIO ONEPATUBHO YCTPAHATH HAPDYHICHUSA IPOU3BOACTBCHHBIX IPOECCOB, BECTHU l'lepBH'leli;l YU€T BBINIOJHACMBIX paﬁoT,
AHAJIM3NPOBATDH ONICPATUBHLIC U TEKYIIIHE NMMOKAa3aTE/IN MIPOU3BOACTBA, 000CHOBBIBAThH MNPEAJIOKECHUA 10 COBEPIICHCTBOBAHUIO OPraHUu3allum

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJICHIIUU pa3-

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

BUTUS  TIPOM3BOJICTBEHHBIX 1. Kakue nporieccsl nepepadoTKi MUHEPATILHOTO CHIPhsI HA3BIBAIOTCS MOITOTOBUTEIbHBIMU ?

IIPOLIECCOB, MIOKa3aTeNN 2. Kakue nporeccsl nepepabOTKH MUHEPAIbHOTO ChIPbSl HA3bIBAIOTCS OCHOBHBIMU?

IIPOU3BOJICTBA 3. Kakue npouecchbl nepepabOoTKH MUHEPAIBHOTO ChIPhSl HA3bIBAKOTCS BCLIOMOTaTEIbHBIMU?
Ymetb NPUMEHSTh M3y4eHHBIC TEH-

JECHIIUU Pa3BUTHS TIPOU3BO/I-

P p Ilpumepnule npakmuyeckue 3a0anus 01 IK3AMeHa:
CTBEHHBIX IPOIIECCOB, MOKa-
CocTaBUTh cXeMy JUIsE 00OTaIIeHHS PY/IbI

3aTeau  MpPOM3BOJACTBA B

npodeccnoHaIBHO T nesi-

TEJBHOCTH
Bnaners TEH/ICHIUSMH pa3BUTHSA

MPOU3BOJACTBCHHBIX IIPOLECC-
COB, TOKa3aTeNH MPOH3BO/I-
cTBa B Mpo¢ecCHOHAIBHON
JeSITELHOCTH

Pewums 3a0auy:
OmnpenenuTh MacCOBYIO JIOJIIO IMHKA B KOHIIEHTPATe, COCTOSIIEM M3 NMHPUTa U MUHEPAJIOB, YKa-
3aHHBIX B TaOIUIE (110 33JaHUIO)
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

ITK-19 roToBHOCTBIO K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PeLIeHUH 110 IKCIUIyaTAlMOHHOI pa3Be/ke, 100bI4e, nepepadoTke TBepAbIX
N0JIe3HBIX HCKONAEMBbIX, CTPOMTEJIBCTBY M IKCILTYATAIIMHU NOA3EMHbIX 00 bEKTOB

3HaThb OCHOBHBIC TeHICHIMHU pa3- | Ilepeuens meopemuueckux 60npocoé K IK3ameny:
BUTHUSI MHHOBAIIMOHHBIX pe- 1. Kakue npoayKThl 10JIy4aroT B pe3yabTaTe oOorameHus?
LIEHUH 110 epepadoTke 2. YeM ompenensercs NpeAeabHO BO3MOKHAs MaccoBasl J10J1 [IEHHOTO KOMIIOHEHTa B KOHIEHTpa-
TBEPAbIX MOJIE3HBIX UCKO- Te?
MAaeMBbIX
Ymets MPUMEHSTh U3yUYeHHBIE TeH-
JCHLIVY Pa3BUTUA UHHOBA- | Ilpumepnule npakmuyeckue 3a0anus 0na IK3ameHa:
LUOHHBIX pelieHui 1o nepe- | CocTaBUTh cXeMy JUTst 000TalleHHs PY/IbI
paboTKe TBEPABIX MOJIE3HBIX
HCKOIAEMBIX
Bnaners TEeHJICHUUAMU Pa3BUTUA UH- | Pewuums 3a0auy:

HOBAaITMOHHBIX peIHeHI/If/'I 10
nepepaboTKe TBEPABIX I0-
JIC3HBIX UCKOITaCMBbIX

Paccunrarh TexHONIOTHUECKHE TTOKa3aTe o0orameHus GIIOTAI[HOHHOTO 1exa. Pe3ynbpTarsl mpeacra-
BUTH B Tabnune. cxonubie nannbie: MmaccoBas noiis Cu B pyae — 0,9 %, B konnentpare — 20 %, B xBo-
crax — 0,1 %.
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6) HOpﬂ)IOK NMpPpOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTalui, IMOKa3aTe/JIn U KPUTCPUH
OICHUBAHMUA:

[IpomexyrouHas arrectanus 1o AucuuiinHe «OOoramieHre Moyje3HbIX UCKOTIaeMbIX»
BKJIIOYAET TEOPETHYECKUE BOIIPOCH!, TO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS O00YyYarOIIH-
MUCS 3HAHUH, U MPAKTUUYECKHUE 3aJJaHusl, BBIABISIONINE CTENeHb COPMUPOBAHHOCTH YMEHUM
U BJIa/ICHUH, IPOBOAUTCS B (hopMe 3a4eTa U FK3aMEeHa.

3aueT M 3K3aMeH M0 JaHHOW JMCUUIUIMHE IPOBOAATCSA B YCTHOU opMme 1o M Ouieram,
KaXKJIbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJIHO NMPAKTUYECKOE 3aJaHHE.

3aueT U dK3aMeH MPOBOJATCS MO OuUiieTaM, 0XBAThIBAIOUIUM BECh MIPOWUICHHBIA MaTe-
puan. Ilo oxoHUaHMM OTBETAa 3K3aMEHATOP MOJKET 3a/aTh CTYACHTY JONOJHUTEIbHBIE U
yTOYHsIoUMe BoMNpochl. IlonokuTenbHbIM Takke OyAeT CTpEeMJICHHE CTYIEHTAa H3JI0KHUTh
pa3iaMyHble TOYKM 3pEHUS Ha paccMaTpUBAEeMyIO MpoOJeMy, BbIPA3UTh CBOE OTHOIIEHHE K
Hel, MPUMEHUTh TEOPETUYECKUE 3HAHUS 10 COBPEMEHHBIM IpobiieMaM 00OraiieHus moJes-
HBIX UCKOIIAEMBbIX.

Ioka3aTenu U KpUTEPUHU OLICHUBAHMSA 3a4eTa:

— Ha (GOpPMY aTTECTAIMH «3aY4TECHO» — OOYJArONIUICS TTOKA3hIBAECT BHICOKUHM, CPEIHHI
WIN TIOPOTOBbI YpOBEHb CHOPMHUPOBAHHOCTU KOMIIETEHLUH, T.€. CTYAEHT, HPEICTABIISET
3HAHMUSI OCHOBHOI'O y4eOHO-IIPOIpaMMHOI0 Marepuaja B 00beMme, He0OXOIUMOM JUIsl Jallb-
Helend y4eObl B PEACTOSIIeH paboThl M0 CIIEHATbHOCTH, CIPABIISIONINICS ¢ BBITIOJIHEHU-
€M 3aJIlaHH{, IPEAYCMOTPEHHBIX IPOTrpaMMOM, 3HAKOMBIM C OCHOBHOW JIMTEPATYPOM, pEKO-
MEHJIOBAHHO! ITPOTrpaMMO.

— Ha (opMy aTTecTaluu «HE 3a4TEHO» — pe3yJNbTaT 0Oy4eHHUs HE JIOCTUTHYT, 00y-
Yaloliuiics HE MOXKET I[I0Ka3aTh 3HAHMUS Ha YpPOBHE BOCIPOM3BEIACHHUS U OOBSICHEHUS
nH(pOpMalLIUY, HE MOXKET I0Ka3aTh MHTEIJIEKTYalbHbI€ HaBbIKU PEIEHMsI POCTHIX 33/1a4, T.€.
y CTyleHTa, OOHApyKMBAIOTCS MNpOOeNbl B 3HAHUAX OCHOBHOIO Y4YEOHO-IPOrPaMMHOIO
MaTrepuana, JOCTUTHYThl NPUHLMIIHMAIbHBIE OIIMOKM B BBIIOJIHEHUU HPETyCMOTPEHHBIX
IIPOrpaMMOM 3aJTaHUH.

Iloka3aTenu M KpUTEepUM OLICHUBAHUSA IK3aMeHA:

— Ha OIEHKY «OTINYHO» » (5 0a/ioB) — 00yJarONIUICs MOKA3bIBAET BHICOKUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYI€HT, IPECTABIIAET BCECTOPOHHEE, CCTEMaTHye-
CKO€ U TNIyOOKO€ 3HaHHE y4eOHO-IPOrpaMMHOTO MaTepuaia, yMeHHEe CBOOOJHO BBHIIOJHATh
3a7aHus, TPEAyCMOTPEHHBIE MPOrPpaMMOM, YCBOUBIINKM OCHOBHYIO M 3HAKOMBIN C JOMOJIHH-
TEJIbHOU JIUTEPaTypoi, pekoMeHA0BaHHON mporpammoil. Kak npasuio, oueHka "oTauyHo"
BBICTABJISIETCS CTY/IEHTaM, YCBOMBIIUM B3aMMOCBSI3b OCHOBHBIX HMOHSTUN TUCIUIUIMHBI B UX
3HAQYECHHH ISl MPUOOpeTaeMoil mpodeccuu, MPOSBUBIINM TBOPYECKHUE CIIOCOOHOCTH B TIOHHU-
MaHUU, U3J0KEHUH U UCIOJIb30BaHNN Y4eOHO-IIPOrpaMMHOIO MaTepHara.;

— Ha OIEHKY «xopomio» » (4 6amra) — oOyJaronIuiicsi MOKa3bIBaeT CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHLUH, T.€. CTYAEHT NPEICTAaBIISIET IOJIHOE 3HaHUE Yy4eOHO-
MIPOrpaMMHOTO MaTepuaa, YCHEIIHO BBIMOJHSIOMUNA IPeIyCMOTPEHHBIE B IpOrpaMMe 3aja-
HUS, YCBOMBILIUN OCHOBHYIO JIUTEPATypy, peKOMEHJOBaHHYIO B mporpamme. Kak mpasuio,
OIIEHKa "XOpo1Io" BBICTABIISIETCA CTYJAEHTaM, IMOKa3aBIIMM CHUCTEMaTHYECKUIl XapakTep 3Ha-
HUN N0 JUCHUILIMHE U CIIOCOOHBIM K UX CaMOCTOATEIbHOMY IOIOJIHEHHIO U OOHOBJIEHHUIO B
X0/Jie anbHeleln yueOHoi paboThl M MPOPEeCCUOHANBHOMN AESITETbHOCTH;

— Ha OIICHKY «YJOBJICTBOPUTEIHLHO» » (3 Oayya) — 0Oy4yaromuiics MOKa3bIBAET MOPO-
rOBBI ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIUH, T.€. CTYJEHT, IPEICTAaBIISIET 3HAHUS OC-
HOBHOTI'0 y4eOHO-IIPOrpaMMHOTO MaTepHualia B 00beMe, He0OX0AUMOM ISl JajbHeien yue-
Obl U mpezcTosuieil paboThl M0 CIEUUATbHOCTH, CIIPABJISIOUINIICS C BBHIIIOJHEHUEM 3aJaHUM,
MPEyCMOTPEHHBIX MPOrpaMMO, 3HAKOMBIA C OCHOBHOM JINTEPATYPOMl, PEKOMEHIOBAHHOMN
nporpamMmoii. Kak npaBusio, orieHka "y10BIE€TBOPUTENIBHO" BBICTABIISETCS CTYAEHTaM, JIOIyC-
THUBILIUM IOTPEIIHOCTH B OTBETE€ Ha SK3aMEHE W MPU BHIIOJHEHUHU 3K3aMEHAIlMOHHBIX 33/1a-



HUM, HO oOJjajarluM HEeOOXOJUMBIMU 3HAHUAMU JUIS UX YCTPaHEHUs IOJ PYKOBOJICTBOM
[IpernoaBaTes;
— Ha OIIEHKY «HEYJIOBJIETBOPUTEILHO» » (2 Oamia) — pe3yabrar OOydeHHsl He JOCTUT-

HYT, 0OyJaronIuiics He MOXKET TOKa3aTh 3HAHMS Ha YPOBHE BOCIIPOHM3BEACHUS U OOBSICHCHHUS
I/IH(bOpMaIII/II/I, HC MOXKCT IMOKAa3aTh MHTCIUICKTYaJIbHBIC HABBIKW PCIICHHUA MMPOCTHIX 3a1a4, T.C.
y CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4EOHO-IIPOIPaMMHOTO MaTe-
puajia, I0CTUTHYThI ITPUHIUITNATIBHBIC OIIMOKH B BBIIIOJIHEHUH npeaAyCMOTPCHHBIX ITpOorpamM-
MOU 3aJJaHU.

Ha OIICHKY «HEYJIOBJETBOPHUTEIBbHO» (1 Oamn) — oOydwaromuiics HE MOXKET TOKa3aTh
3HAaHUA Ha YPOBHC BOCIHPOU3IBCACHHA U 00BsACHEHNS I/IH(l)OpMaHI/II/I, HC MOXCT IIOKa3aThb HUH-
TCJUICKTYAJIbHBIC HABBIKKW PCHICHUA ITPOCTHIX 3a1a4.

8 Y4eOHo-MeTOAMYeCKOEe M NH(POPMAILMOHHOE o0ecTieYeHre U CUMILIMHbI

a) OcHoBHas JMTEpaTypa:
1. ABnoxuH, B.M. OcHoBBI 00oraImieHus Mmoje3HbIX UCKOMAeMbIX ;| YI€OHHK : B 2 TO-

Max / B.M. Apnoxun. — 4-e u3n., crep. — Mocksa : ['opnas kuwra, [0. 1.]. — Tom 2 : Tex-
HOJIOTHUHU 00O0TaIeHus moJie3Hbix uckomaembrx — 2017. — 312 ¢. — ISBN 978-5-98672-465-
2. —Pexum noctyna: https://e.lanbook.com/book/111337

2. Herons, E.1O., HlaBakynesa, O.I1. OGorarmenne mojae3HpIX HCKOMTaeMbIX [ DJIeKTPOH-
HBbIH pecypc] : yue6HOe nocobue / MI'TVY. - Marnuroropck : MI'TY, 2016. - 1 snekTpoH. onr.
nuck (CD-ROM) — Pexxum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraieHne MOJE3HBIX HMCKOMAEMBIX [DJIEKTPOHHBIM pecypc|: ydueOHoe mocolue
/NyxkunaK.U., SAxymkunB.I1., MyknakoaA.H. - M.: HULl UH®PA-M, 2016. - 224 c. .- Pe-
xuM Joctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. ¢ skpana. —-ISBN
978-5-16-010748-6.

0) JlonosHuTesbHasA quTEpaTypa:

1. Copokun, M.M. ®noTaninoHHbIE METOAbI 00OTAIICHUSI. XUMHYECKHE OCHOBBI (JIO-
tauuu : yuebHoe nocooue / M.M. Copokun. — Mocksa : MUCUC, 2011. — 411 ¢. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. Marautseie, 3JIeKTpUUECKHE U CIIEIUATbHBIE METOIbI 000TaIICHUS
MOJIE3HBIX UCKOTIAeMBIX : yueOHuUK : B 2 Tomax / B.B. Kapmaszun, B.W. Kapmaszun. — 3-e usn.,
crep. — Mocksa : ['opnas kuaura, [6. 1.]. — Tom | : MaraHuTHBIC U AJIEKTPHUUYECKHE METOIbI
oboramieHus: moJie3HbIX uckomaembix — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. —
Pexxum noctyma: https://e.lanbook.com/book/111394

[Tepuoanueckre u3nanus:

"O6oramenue pya", "T'opasiii xypHan', "M3BecTust BHICHINX y4EOHBIX 3aBEICHUN'",
pedepaTuBHbIi xKypHan "T'opHOe neno".

B) MeToanueckne yKasaHus:

1. Heroms E.}O., llaBakyneBa O.I1. OcHOBBI o0oramieHusi MOJE3HBIX HUCKOMAEMbIX:
WHcTpyKius 10 BBIMOIHEHUIO JJAOOPATOPHBIX padoT Uil CTyAeHTOB cnernuaibHoctu 21.05.04
Bcex Gopm oOyuenus.— U3n-Bo Maruurtoropcek. roc. Texs. yH-ta uMm. I.11. Hocosa, 2016. — 40
c. — Pexxum noctyma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Heroxns E.1O., lllaBakyneBa O.I1. IlepepaboTka mOIE3HBIX HCKOTIAEMBIX [ DIIEKTPOH-
HbIH pecypc] : npaktukyMm / MI'TVY. - Marautoropck : MI'TY, 2017. - 1 aneKTpoH. ONT. TUCK
(CD-ROM) — Pexwum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe odecnieuenne 1 MHTEpHET-pecypcehl:

Haumenosanue I10 Ne noroBopa Cpox neicTBHS JIUIICH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
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J-593 o1 20.05.2016 20.05.2017
MS Office 2007 No 135 o1 17.09.2007 0ecCpoYHO
Kaspersky Endpoint Security | /1-300-18 ot 31.03.2018 28.01.2020
1st OusHeca - CTaHgapTHBIN H-1347-17 ot 20.12.2017 21.03.2018
N-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 o1 11.12.2015 11.12.2016
7Zip CBOOOJIHO pacmpocTpaHsieMoe | 6ecCcpoyHO

1. HWudopmanmonnas cucrtema — EnuHoe OkHO mocTyma K oOpa3oBaTebHBIM PECyp-
cam. — URL: http://www.window.edu.ru.

2. HammonaneHass wHGOPMAIIMOHHO-aHATUTHYECKasE cucTeMa — Poccuiickuil MHIEKC
HayyHoro mutupoBanus (PUHIL). — URL: https://elibrary.ru/project risc.asp.

3. TlouckoBas cucrema
https://scholar.google.ru/.

Axanemusi Google (Google Scholar). — URL:

9 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHne TUCIUMINHBI (MOLyJIs1)

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG oOecreucHue JUCIHUITIIINHBI BKIIIOYACT:

Tun n Ha3BaHWE AyIUTOPUH

OcHallleHue ayIuTopun

Jlexunonnas ayauropus

MynbeTuMenuiiHbIE CPEACTBA XPAHEHHUS], IEPEIaul U
IpeJicTaBiIeHHs] HHPOpMaIK

JlaGoparopust MEXaHUYECKHUX HC-
MBITAHUHN

1. JJaGoparopHasi ycTaHOBKA IIEKOBOW APOOMIIKY;

2. JlabopaTtopHasi yCTaHOBKa MEXaHHMYECKOTO BCTPSIXHBa-
TeJs;

3. JlaGoparopHas ycTaHOBKA IIAPOBOI MEIHHUIIBI,

4. JlabopaTropHasi yCTaHOBKa MEJIBHUIIBI C BPAIAIOMICHCS
0CbI0;

5. JJabopaTropHas ycTaHOBKa HHEPIIMOHHOTO TPOX0Ta;

6. CrangapTHbIil HA0Op CUT;

7. JlaboparopHas ¢uioTanMOHHAs MAIWHA;

8. JlJabopaTopHble TpaBUTAIMOHHBIC ammapaThl (0TCazou-
Has1 MalllknHa, KOHHCHTpaHHOHHBIﬁ CTOJI, BUHTOBBIC C€Ila-
patopsl);

0. JlabopaTopHbIii MATHUTHBIN cenapaTop.

Aynutopun Juisi CaMOCTOSTENb-
HOM pabOThl: KOMIIbIOTEPHBIE
KJ1ACChI; YATAJIbHBIE 3a/1bI OMO-
JIMOTEKHU

[lepconanbubie koMnboTEps ¢ makeToM MS Office, BbI-
X070M B IHTEpHET ¥ ¢ IOCTYIIOM B 3JICKTPOHHYIO WH-
(hopMallOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA

[lomemenne s XpaHeHUs U
MpOodUIAKTUYECKOTO  OOCITYKH-
BaHUs y4eOHOro 000PYAOBAHHUS

[kadsl 115 XpaHeHUs y4eOHO-METOIMYECKON JOKYMEH-
Tanuu, y4eOHOro OO0OpYAOBaHUS M Y4EOHO-HATIISITHBIX

I0COOMIA.
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